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Tiais report summarizes the results of many activities 
extending over several years. Many people have tbrefore con- 
tributed to it, and it is my pleasure to acknowledge their 
participation and assistance. 
A special mention should be aade of Dr . Twig Johnson [AID/ 
PX/EJS)  who cmrdinated the first part of this series and se- 
lected projects for field evaluation. Dr. Richard Blue  (AID/ 
PPC/E) and MS. Charlotte Suggs (AID/PPC/E/S) were involved in 
the entire series. Dr. Frank Byrnes (LASS) orgaaized a work- 
shop in 1982 on the Impact of Agricultural Research. 
The members of our impact evaluation teams t s o k  four weeks 
off from their busy schedules for a field evalaation, which is 
always exhausting and demanding; they are listed in Appendix B, 
together with the members of an intra-agency working group whd 
assisted in the preparation of the workshop. 
Special thanks are also due to the following individuals 
who gave detailed and thoughtful comments on an earlier draft 
of this paper: Joan Atherton (AID/PFC/PDPR), Frank Byrnes and 
Kenneth McQermott (IADS) , Peter Oram (ISMAR), Vernon Ruttan 
(University of Minnesota), and Ram Yadav (IFBWI) . 
Josette Murphy 
The U.S .  Agency for 1nt.ernational Developent (AID) and 
its ~redecessor agencies have ass i sted the less developed can-  
tries in establishing and strengthening agricuZtura1 research 
systems for over 30 years, and the United States is a major 
contr ittator to international agr icxaltural research centers. 
Current AID policy reaffirms the Agency's 1- commitment to 
agricultural research, an activity to which AID devoted over 
$140 million in 1981, nearly 20 percent of its appropriation 
for agriculture, rural development, a m  nutrition. 
Because agricultural research continues to be a priority 
activity, the Bureau fox Program a d  Policy Coordination, 
through its evaluation program, was asked to examine what les- 
mas were learned from AID'S past experience and suggcst h o w  
they can be incorporated in the Agency's policy, planaing, and 
implementation activities. This assessment is based on an 
analysis of available projeet evaluations, field evaluations by 
interdisciplinary teams of the impact of AID-funded projects in 
eight countries, and discussions among AID officers, host gov- 
ernment officials, and experts from the agricultural research 
commuaity during a three-day workshop. 
The USAID assistance to tegional and national research 
institutions has been found to be highly successful in training 
researchers and establishing or expanding research facilities, 
but the effectiveness and sustaina',ility of research activities 
have often been hampered by managerial insufficiencies and by 
unfavorable government plicies, as well as by an inadequate 
awareness of csndi tions in farming hauseholds. 
The key recommendations that emerge from these studies are 
as follows: 
1. Host Government Commitment and Sup-rt to Researeh Is 
Essential. 
A real, long-term commitment to agricultural research on 
the part of the host government determines the susbainabil?ty 
of a research project as well as (indirectly) the utilization 
of research findings, Therefore, a continueus dialogue among 
po!,iticians, administrataes, arid researchers will. greatly in- 
crease the likelihod of adequate support to research. This i 3  
mare likely to occur if the potential benefits of researeta pra- 
craw8 for the government are clearly demonstrated. Researeh 
institutions will be more effective if their ma~date and au- 
thority are clearly defined and agreed upon with the h o s t  
gova r n w n  t . 
2. Technological Solutions Alone Cannot Solwe Problems 
m i c h  Haw Political, Economic, and Social Dimensions, 
Governsent policies axad infrastructure deteraine in part 
whether f arners can and will adopt i Z t ~ ~ 0 ~ e d  technology ailad 
practices, arad whether necessary support services will be in 
place a d  effective whea needed. Therefore, agricultural re- 
search programs should be selected within a a c h  broader rural 
development policy and planaing framework. 
Techiaological changes can have negative as well as posi- 
tive impacts on rural household incomes and well-being, and can 
sharpen inequity among b u s e h ~ l d s  if adoption is dependent upon 
a resource which Is unequally distributed, 
3. Research Should Be Farmer-Oriented. 
If research activities are to increase the productivity of 
food producers, the program designers and researchers, as they 
establish the research program, should Be aware of and under- 
stand the existing farming systems and local agroecological and 
economic conditions, and the resources available to the farm- 
ers. This requires that some of the research activities be 
interdisciplinary and include bn-farm research. It will be 
essential to establish, maintain, and use a two-way information 
system among researchers, extension service agents, and the 
farmers. Official linkages andl feedback mechanisms among in- 
stitutions and government entities with responsibilities in 
research, extension, and the provision of services to farmers 
should be established; they should also be established with the 
educational institutions which train the researchers and exten- 
sion staff, 
I .  Inadequate Management of Limited Resources, Especially 
a High Rate of Attrition &norag Skilled Staff, Can 
Undermine the Effectiveness and Sustainability of an 
Otherwise Satisfactory Program. 
Training skilled resear~hers has been found to be the most 
successful component of many research projects, but the train- 
ing provided should be adapted to the realistic needs and capa- 
bilities of the country, in choice of discipline, level of edu- 
zation, and timing of the training. Training proviGed under a 
project should be scheduled to complement its technical assis- 
tance. Returning trainees should be assured of satisfactory 
material, professional incentives, and rewards comparable to 
those offered to other public servants. 
National research institutions should m t  funetion in iso- 
lat?.oa, but should maintain an active network of information 
exchange with other national institutions in comparable ecalog- 
feal zones, as well as with international research institutions. 
5 ,  Coordination Among Researchers and Other Developatent 
Actors, From Farraers to Foliticia3s, Is the Key to 
Success. 
Host of the issues outlined above share a comma solution: 
coordination and information flow. A research system will !x 
m s t  effective if the many actors who influence its success 
(defined as the generation of improved technology that is 
adopted by farmers and increases food production and incomes in 
the country) are involved in a network in which their needs are 
identified and through w h i c B  the interaction between different 
sectors of development are as synergetic as possible. 
In many countries, the main difficulty in activating such 
a network will be cultural. If the food producers are not 
recognized as full members of the network, it will remain 
insufficient. If the administration is highly centralized, if 
a top-down, author i tar ian approach to management is maintained, 
the excbanje of information will be hampered. Donor institu- 
tions are part of this network by the very act of deciding 
which activities they will support. 
The importance of coordination is not specific to re- 
search, but it may need particular emphasis in research activi- 
ties because of the frequent assumption that science functions 
in a world separated from daily reality. The Z o o d  problem 
exists in the real world of the small farmers, in the real 
world of imperfect economies, and that is where the success of 
any research program is tested. The remarkable contributions 
of research to food production have been amply demonstrated all 
over the world. Researchers will meet the challenqes ahead if 
the political and administrative structures and systera in 
which they function make it possible for them to do so. 
Tha host g o w n m n t  i s  eanmittd t o  pro- 
v i d i ng  s u f f i c i e n t  hum* and financia4 
m o v c e s  for research ac t i v i t i e s .  
P r i c i ng  nchm#iisms and o ther  g o w ~ t  
po I i c  i es w e  conduc i ve to expnnd4 ng PO- 
duct ion o f  crops being researched. 
Compl emnta ry  services (such as exten- 
sion, inputs, m rke t i ng ,  c r d i  t, roods, 
I r r i g a t i o n )  w i l l  bo funct ion ing then 
needed tor a d ~ t  ion of research r e u l  ts. 
The p r i va te  seckr i s  a1 1- to p e r t i c i -  
pate i n t h e  prov i s ion of such serv 1 m, 
Research priorities are establ ished as 
pa r t  of a comprehensive development plan. 
Coordl nalon i s encouraged m n g  research, 
extension, services, and t r a i n i n g  i n s t i -  
t u t  ions. 
Assistarrco to a g r l c u l ' t v a l  resaw& in- 
s t i t u t i o n s  i s  drsignd us a long-tom 
a c t i v i t y ,  profurab ly  10 yews, with op- 
tiem to redesign or extend on the  basis 
o f  m g u f a t  buaiwt ions. 
Assistan- i s  in tegrated i n t o  the  mt i r e  
progran o f  assistance to t h e  country. 
The A# D i n -c r~n t r y  mi ss ion i s  cafuble of 
providing tho requi red l o g i s t i c  s u p m t  
and prob4m-sol v i  ng ass i slan- t o  t he  
p ro jec t  cont ractor  and m e  host country, 
and Ineludes s t a f f  mnbers with Imarledga 
and understandi ng o f  agr i cu l t v a  1 devel - 
opm*nt and rosearch issues, 
AID assistance I s  impienmnted through a 
g o w r n n n t  .nt 19 wh ich can coordi oate 
i t s  ac t  l v i t i e s  wi th  those o f  r e l a t ed  
i ns t i lu t i ons and programs. 
Tra in ing programs a re  adapted t o  fu ture 
needs end scheduled t o  complement on-the- 
job t r a i n1  ng wi th  foreign techn i ca i  
ass i stants. 
The i n s t i t u t i o n  h n e f  i t s  f ran stab1 I l t y  
I n  i t s  resemch s t a f f  (i.e., s u f f i c i e n t  
incent ives t o  keep then) and from t he  
presence o+ c m p t e n t  mnagers as we1 1 as 
knan l e d g a b l e  researchers. 
Funding and research p r i o r i t i e s  r e m l n  
assured and s tab le  over t he  durat ion o f  a 
research progrim. 
The researdr s ta ; f  forms a m u l t l d l s c i p l l -  
nary team inc lud ing soc ia l  as we1 I as 
tech n I ca 1 expert  i se. 
L i  nkages a re  estab I ished and m ln ta l ned  
w i th  o ther  re la ted  in-country , r q l o n a l  , 
and in te rna t iona l  research I nst  l t u t  Ions. 
The research l ns t i t u+ i on  exchanges Infor-  
mation wi th  t he  eKtension services and 
agr i c u l t u r a l  t r a i n i n g  ins t i tu t ions .  
The overa l l  research takes i n t o  account 
ex l s t l ng  fanning condi t ions aqd the  
natura l ,  economic, and ooc i a i condi t ions 
t h a t  a f  fact  change. Th i s  does not man  
t h a t  basic research may no t  a lso  be 
necessary . 
Bsse 1 I ne data en actual  fanning prac- 
t ices and r e s u l t s  a r e  necessary both t o  
estab l  i sh research p r  l o r  1 t ies and program 
design and t o  v e r i f y  t h e  r e s u l t s  
a& loved. 
The expec+ed research r e s u l t s  shou I d 
c leer i y  be worthwh i I e from t he  farmi ng 
household~s po i n t  of view. 
The research program shoul d i nc lude on- 
fatm t es t i nq  of  resu l t s ,  possibly i n  
coordlnat ion with t he  extens ion service. 
Correct pranot ion of research r esu l t s  t o  
the  f a r m r s  shoul d be assured. 
' ~ h l s  tab le  I s  based upon the  documents l l s ted  i n  Appendix A and upon t he  analys is  of these 
documnts prepared by Tom Niblock and Rich Feely, POL, for PPC/Evb l us t  Ion. 
I. AGRICULTURAL RESEARCH ASD DEVELOPMENT 
A- Research, Food Production, ad-d Population Growth 
The Green &evolution has demonstrated that high-yielding 
varieties of food crops and improved technology could lead tu 
increased productivity in the less developed camtries (LBC), 
The overall rate of increase in food production la the L X s  
from 1961 to 1976 averaged 2.6 percent per year.' m i l e  this 
is a remarkable achievement, in atore than half these csuntries 
the increase in food production has not kept pace with p o p l a -  
tion growth, so on balance the situation is worsening. This is 
especially true in Africa, the only region with a net loss in 
production per capita (see Table 1). Food production must n o w  
increase by an average of at least 4 prcent per p a r  if con- 
sumption needs are t3 be met by 1990. 
Table 1. Agriculture Prdvction Indices 
Per Capita, 1970, 1975, and 1980 
(1969-1971 100) 
Country 
Source: Food and Agriculture Organization, Prodwetion 
Yearbook 1980. 
l~achnan and Paulino, 1979, p. 13. 
'Oram et al., IFPRI No. 10. 1979. 
Furthermore, researchers have found that the generation, 
adoption, and results of inproved agricultural technolo- are 
conplicated by econanic, political, social, and institutional 
constaints both at the farm a d  the national levels. More 
funds and amre technical assistance do mt necessarily solve 
these problems, even if it were feasible to increase the 
amounts involved in assistance to LX research institutions. 
world's knnaal expenditure on agricultural research 
now stands at $S,QQ9 mi lion, about doliable what it was in 1975 
in constarat 1975 terms,' and about $1,60Q million of that 
m a t  is spent in the less developed countries, Or- azad 
Birrdlish computed the mounts and distribution of expenditures 
oza agricultural research in 41 less developed m a t r  xes, to- 
gether with the total number of agricultural scientists ia  ea& 
region (see Table 2) . 4  They point out that total expenditures 
seem to have stsgnated since 1978-1979, Tbe trend begun in the 
early 1970s may be changing, especially as most donor couatries 
face internal economic difficulties. 
Much effort has been directed toward inst itution-building 
and training at the national level, and an effective network of 
international agricultural research centers has been esteb- 
lished. In the context of increased need, a well-estab!i=kd 
research network, and possibly limited financial resources, it 
behooves agricvltural scientists and rural developmet t special- 
ists to learn from past experience so that f:-ture financial and 
human investments in agricultural research are -s productive as 
possible. 
AID'S Assistance - to Aqrimltural Research 
USAID and its predecessor agencies h3ve assisted agricul- 
tural research in less developed countries for more than 30 
years. During the 1950s, the emphasis was on transfer of 
Western know-how, eharacberized by assistance to extension 
services and training institutions, especially universities. 
As evidence mounted that Western know-how was not always sue- 
cessful in the agroeconamic context of most LDCs, the emphasis 
shifted in the 1960s from extension to assisting national and 
regional research institutions through training and technical 
assistance, and by providing these institutions with adequate 
facilities. During that period, the achievements of the Green 
Revolution demonstrated that agricultural research that was 
)world Bank, 1911, p. 16. 
40ram and Bindlish, 1981, p. 81. 
Table 2 .  Change i n  Expenditures on Agricul tural  Research and Numbers of 
Agricul tural  S c i e n t i s t s  f o r  47 Countries ,  1971, 1975, and 1980 
$ m i l l i o n s  Percentage Number oL Percentage 
(constant  1975 terms) Change S c i e n t i s t s  _Change- 
Reqion 1 1971 1975 1980 1971/75 1975/80 1971 1975 1980 1971/75 1975/80 
S m t h  Asia ( 5 )  
Sou theas t/Eas t A s i a  ( 5 ) 
N. P.f r i o a p i d d l e  E a s t  ( 5 )  
%est Africa ( 6 )  
East/Southern A f ~ i c a  (s !  
Central  America/ 
Caribbean ( 1 1 ) 
S m t h  America (10)  
Total ( 4 7 )  
-- - - - -- - -- - - -- 
' ~ ~ ~ r e s  i n  parentheses denote the number of countr i e s  i n  each reg ion .  
Source: Oram a m  Bindl i sh ,  1981. 
focused on commodity improvement (e-g., breeding rice varieties 
w h o s e  yields wsre highly responsive to nitrogen and water 
application) could indeed lead to production breakthroughs in 
the less developed countries, 
Since the. 1970s. U.S. assistance has f m s e d  on smallbold- 
ers and landless fasners. The Foreign Assistance Act (Section 
103A) specifically requires that AIPIassisted agricultural re- 
search programs be adapted to the needs of small food producers 
and include on-farm testing, The current AID policy on Food 
and Agricultural Development (AID Policy Paper, May 1982) reaf- 
firms t h e  Agency's locg term-coamitment to research, citing as 
one of the major areas of commitment 3f U.S. assistance the 
"develop [ment of] human resources and institutional capabili- 
ties especially to generate, adapt, and apply improved science 
and technology for food and agricultural development" (emphasis 
in text, p. 2). 
The policy paper recognizes the need for long-term assis- 
tance and the importance of training, institutional develop- 
ment, and policies that enlourage the small farmers and private 
entrepreneurs to increase agricultural productivity in their 
country. Specific recommendations for implementation of AID 
plicy are developed in the Agency's Strategy Paper 50r Food 
and Agricultural Development. 
In 1981, USAID allocated about 20 percent of its appropri- 
ation for agriculture, rural development, and nutrition to 
agricultural research (see Figure 1) . The actual expenditures, 
which fluctuated considerably over the last few years, have 
ranqed between 13 and 19 percent of all appropriations for 
agriculture. The funds, which include a contribution to the 
international agricultural research centers, are about equally 
divided between centrally funded and regional bureau- and 
mission-funded projects (i.e., projects coordinated directly by 
the Science and Technology Bureau of AID/Washington and those 
coordinated by the regional bureaus). Projects funded through 
the Science and Technology Bureau are usually specific research 
activities in 3 commodity sector, while projects funded through 
the regional b~reaus and missions usually focus on institution- 
building and human resource development. 
Funding levels for the regional bureaus are tending to 
increase. Currently, 24 missions h a v e  included agricultural 
research as &n area of particular importance in their Country 
Development Strategy Statements for 1983, and the Africa and 
Asia bureaus have given clear priority to agricultural research 
for their future programs. The Asia Bureau, which h a s  a long 
history of agricultural research activities, is conducting a 
review of its past experience in agricultural research (Asian 
Agricultural Research Review); results available to date are 
presented in Section 11. The Africa Bureau, conscious of the 
Figure 1. U.S. Agency for International Development, 
Agricultural Research Agpropriatian, 1978-1981 
Ammaat Appropriated 
(in ~~d of 
O.S. dollars) 
ASIA 
- 
mc 
AFR 
*Ineludes W.S. eontributione to the international researoh centers, 
indicated by - - - 
A S I A  
particularly difficult situation in African nations, has re- 
fined its strategy for agricultural research to incorporate 
some of the lessons from experience which are substantiated in 
this document, in particular, the AID long-term commitment to 
strengthening national agricultural research institutions; the' 
need for coordination and feedback among scientists at the 
regional leve:; the advantages of farming systems approach to 
research; the importance of linkages between research, exten- 
sion, the farmers, and education activities; and the necessity 
of providing support services to the farmers. 
11. PAST EXPERIENCE: THE EVIDENCE 
AID activities in agricultural research can be documented 
through the routine evaluations conducted for each project and 
through special studies and evaluations conducted for projects 
or programs of particular interest to AfD. Examples of these 
are the series of eight impact evaluations coerdinated by the 
Bureau for Program and Policy Coordination, Office of Evalua- 
tion, Studies Division (PPC/E/S) ,  as part of this review of AID 
experience, and an in-depth evaluation of selected Asian 
countries coordinated by J?rofessor Vernon Ruttan for the Asia 
Bureau. 
AID officers and contractors have also accumulated much 
experience and wisdom which is not recorded or published. 
Discussions among evaluation teams, members of the Intra-Agency 
Agricultural Research Working Group, and the participants to 
the Workshop on Impact of Agricultural Research have been 
incorporated throughout this report. 
The evidence from past experience will be summarized in 
this section as the basis for the discussion of key issues and 
lessons learned for agricultural research activities which is 
developed in Section 111. 
The Findings of Eight Impact Evaluations 
1. Evaluation Methodology 
In addition to a comparative analysis of existing evalua- 
tion documents for all completed AID projects, eight projects 
were selected for field evaluations. The decision was made to 
limit the evaluations, for the time being, to projects funded 
through AID'S missions and regional bureaus: two in Africa, 
three in Asia, two in Latin America, and one in tho Near East. 
The projects provided some form of assistance to national 
(five) or regional (three) institutions, and all except one 
(Guatemala) had been completed prior to the impact evaluation. 
However, AID has continued to assist some of the institutions 
afcer the projects evaluated here had ended, 
The basic character istics of each project (compiled from 
the impact evaluation reports) are listed in Table 3. For ease 
of presentation, each project will be referred to by its loca- 
tion. Each project was evaluated by an interdisciplinary team 
(see list in Appendix B) during a visit of about four weeks. 
Agriculturalists, economists, social scientists, and develop- 
ment generalists were present, with each team including cne or 
more AID officers. Outside consultants joined the teams where 
the necessary expertise was not svnilable within AID at the 
time of the evaluation. Every team included members with pre- 
vious experience in the couctry and with knowledge of a local 
language. 
To assess the impact of the project, each team interviewed 
a sample of farmers as well as researchers and administrators, 
spent a minimal time in the capital city, and traveled in rural 
,?reas. The main goals of each evaluation were as follows: 
-- To determine whether the institution that hcd received 
assistance was functioning and whether the researchers 
who had received training were active in research 
-- To assess the quality of the research program and its 
applicability in actual farming conditions 
-- To determine the extent to wh'ch researcR findings 
have been adopted by farmers, +ow food producers have 
been affected by the new technology, and why 
Each team had a common list of topics to cover as a frame- 
work for its inquiry, but individual scopes of wcrk were drawn 
up because of the great diversity of project strategies. 
2. Kenya 
The Crop Production and Research Project, the starting 
point of this impact evaluation, was only one among many activ- 
ities funded by USAID and other donors which led to the breed- 
ing and dissemination of hybrid maize lines in East Africa. 
The first hybrid, bred at the Kitale Research Station in 1964, 
produced a 40 percent i~crease in yields. It has been widely 
adopted by both large and small farmers, in spite of the fact 
that seeds need to be purchased every year, because no other 
changes in practices were necessary to obtain a significant 
increase in production. 
T a b l e  3 .  C h a r a c t e r i s t i c s  of  E i g h t  A I D  P r o j e c t  Impact  E v a l u a t i o n s  
- 
T i t l e  and No. 
P r o j e c t  f i n d i n g  I m p l e m e n t a t i o n  I n s t i t u t i o n s  D a t e  of  o t  F v a l u a t i o n  
L o c a t i o n  Program T i t l e  ( i n  m i i l i o n s )  D a t e s  A s s  is t a d  E v a l u a t i o n  R e p o r t  
Kenya C r o p  Pro .3uct ion  and  $? .2 
R e s e a r c h  ( 6  18-06.44, 
618-06Ci 
C e n t r a l  
America  
Sma l l -  E a r m  C r o p p i n g  
S y s  teas (596-0064 
Gua tema la  Ebod P r o d u c t i v i t y  a n d  
N u t r i t i o n  Improvement 
(520-11-130-232) 
Korea 
Nepa l  
A I D  g r a n t ,  
$1.633 
A I D ,  $ 1  -7 
( p l u s  $1 .0  i n  
earlier p r o  jecta ) 
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Community L i m i t s  o f  S u c c e s s  
(No. 2 )  
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ical  A g r i c u l t u r e  Farmet Cropp iny  System 
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T r a i n i n g  (LA? I E )  
?5 15--Lo79 I n s t i t u t e  o f  Agr i c -  O c t o b e r  1979 G u a t c m a l a ~  Dsvelopment 
c u 1 : u ~ a l  S c i e n c e  and ot t h e  I n s t i t u t e  of  Ayr i  
Technbbogy (ICTA) c u l t u r a l  S c i e n c e  a n d  
Techno losy  and its Impact  
on  A q r i c u l t u r a l  Resea rch  
a n d  Farm P r o d u c t i v i t y  
(NO.  2 7 )  
A g r i c u l t u r a l  R e s e a r c h  Loan, $5 .O 1974-1980 O f f i c e  af P u r a l  I J a n u a r y  1982 Korean A y r l c u l t u r a l  he -  q) 
P r o j e c t  (DI.C/P-2014, Korean c o n t r i b u t i o n ,  C,eve h p r , e n t ,  s e a r c h :  The I n t n y r a t i o n  I 
489-11-088) $3  -124 n i n i s t r y  3f A g r l c u l -  of  R e s e a r c h  and E x t e n s i o n  
t u r e  and FLshec ie s  (NO. 30)  
Fbod G r a i n  Techno logy :  About $20.0 t o t a l  1957-1974 N i n i s t r y  of F w d  and  J a n u a r y  1982 b o d  "Jrairr T e c h n o l u t ~ y ~  
A g r i c u l t u r a l '  R e s e a r c h  A g r i c u l t u r e ,  w i t h  A q r i c u l t u r a l  Resea rch  
i n  Nepal  (367-11-110-054, a a a i s t a n c e  to f i v e  i n  Nepal ( N o ,  3 3 )  
367-0054) r e s e a r c h  s t a t i o n s  
T h a i  l a n d ,  A g r i c u l t u r e :  Development ,  AID,  $6.272 1966-1975 T h a i  Ph ra  A g r i c u ' -  e b r u a r y  1981 A g r i c u l t u r a l  Resea rch  i n  
N o r t h e a s t  Agr i c u l  t ux  a  L ? e s e a r c h  T h a i  G o v e r n a e n t ,  t u r a l  ) \ e sea rch  CI n c e r  Nor t h e a s t e r n  Tha i  l and  
R e g i m  ( 4 9 3  -:I-19i)-180.2) $6 .8 ( N O .  3 4 )  
T u n i s i a  A c c e l e r a t e d  C e r e a l s  $1.715 
P r o d u c t i o n  (654-0205 . I )  
atid r e l a t e d  r e g i a n a l  
p r o j e c t s  (698-0173)  
West A f r i c a  West A f r i c a  R i c e  Devel -  . -0,  $5 -166 
o p e n t  A s s a c i a t i o n :  R i c e  WARDA, SC.3 
R e s e a r c h  and  Development  ( i n  k i n d )  
(698-11-190-382, 698-0382) 
1967-1977 Off  ice of  C e r e a l s  A p r i l  1982 T u n i s i a :  Th3 Wheat 
Development 'ruyram 
( i n  p x e p a r a t l o n )  
1975- i980 West A f r i c a  Rice O c t o b e r  1981 West A f r i c a  Rice R e -  
( f i r s t  p h a s e )  Development Asso- s e a ~ c h  mi, Development 
c i a t i o n  (WARDA) ( N o .  44 )  
As a result, maize production increased and Kenya has come 
close to self-sufficiency in this staple food. The report 
states that production increase could have been higher, how- 
ever, had the Kenyan Government strengthened its marketing and 
storage infrastructure to handle crop surpluses, and had nec- 
essary inputs, especially credit and fertilizer, been available 
in sufficient quantities. The private sector did play a cru- 
ciai role in the rapid dissemination of the hybrid; the Kenya 
Seed Company assursd seed multiplication an9 distribution , 
while shopkeepers actively promoted the new hyrbrid. 
As hybrid m3ize became more widely adopted, AID attempted 
to assist the East African Agriculture and Forest Organization 
in developing a research institution capable of coordinating 
varietal trials of hybrid maize and other crops and of dissemi- 
nating the results among African scientists in the East African 
community. This effort resulted in the identification of 
improved hybrid maize with better potential than the original 
one, but other technical components of the projects were not 
successful. They included developing varieties suitable for 
low rainfall areas and improving maize protein quality, a topic 
which has been found especially difficult el sewhere. 
As institution-building programs, the three projects were 
failures, not simply because of the break-up OF the East African 
Community, but because from the beginning, each country had 
avoided sending scientists to the regional institution. The 
national research programs did not receive sufficient support 
from their governments either, so the few African scientists 
were not encouraged to stay with the research institution. Few 
Africans were trained under the projects, and at the time of 
the impact evaluation (1979) the breeding program had all but 
died out after departurk of the last American breeder. 
Thus, the Kenya report presents the case of research 
results being widely adopted, in spite of some unfavorable 
nationwide economic conditions, but little permanent research 
capacity remaining after some 25 years of technical assistance 
with limited training. 
 his was done under the Annual and Crop Production (618-11- 
113-644) and Major Cereals and Legume Improvement (618-11-130- 
6 5 2 )  projects fxom 1969 to 1972, and under the East African 
Community Food Crop Research (618-11-110-657) from 1972 to 1977. 
3 .  Central Azter ica 
The Small Farmer Cropping System project was implemented 
from 1975 to 1979 through the Center for Tropical Agricultural 
Research Training (CATIE) so that scientists from CATIE could 
"develop and demonstrate an innovative muZtidisciplinary netho- 
dology for doing research on the cropping systems of the small 
farmers of Central America." Both institutional and technical 
~esults were exm@cted from this project: development of a 
regional institution capable cf coar2inatiw on-farm research 
and training programs well adapted to the needs of the m a l l  
farmers, and some improved cro*?ping systems adapted to various 
ecclogical zones in the region, which could then be tested and 
promoted by the national institutions. 
The impact evaluation was conducted in 1980. A t  that 
time, it was evident that the program was ssccessful in devei- 
oping methodologies for on-farm cropping systems research, but 
only one set of recommendations had yet been verified on a 
large scale before dissemination. The expected institutional 
results had been reached, with CATIE providing the necessary 
training program and coordination with national institutions. 
The evaluation report discusses two sets of problems: the 
division of labor between the regional institution and its 
national counterparts, and the importance of socioeconomic 
factors. The project called for the regional organization to 
survey traditional practices and identify improved cropping 
systems, which the national institutions would then verify and 
disseminate. The team found this division arbitrary, as both 
the regional and national institutions would benefit from coop- 
eration. The team also em~hasized the importance of taking 
into account socioeconomic factors in planning and implementing 
both research and extension programs. This requires a fully 
multidisciplinary effort, with social scientists and farm man- 
agement specialists, as well a s  agriculturalists. 
A recent (April 1983) eval-uation of current AID assistance 
to CATIE confirmed that farm-level research is still on-going 
in spite of the political instability in the region. It does, 
however, confirm the impact evaluation concern about the very 
limited outreach program through the extension services in the 
national systems. 
4. Korea 
The Korea Agricultural Research project (1974-1980) aimed 
at strengthening an existing research capacity within the 
Ministry of Agriculture and Fisheries with a $5.0 million loan. 
It included training, some eqaipment , and technical assistance, 
but m new infrastructure. The training component was found to 
be the nost useful, and long-term technical assistance the 
least. The spread of high-yielding rice varieties has been 
very rapid in Korea, largely because of the effectiveness of 
the extension service and the hierarchical sacial tradition. 
By 1975, Korea reached self-sufficiency in rice. This success 
backfired in 1979 and 1980, however, when disease followed by 
unfavorable temperatures greatly lowered production. The re- 
port questions the wisdom of relying heavily on any m e  variety 
of a staple crop and points out that this vulnerability stemmed 
in part f r ~ m  the very strength of the extension service, wbich 
assured a rapid diffusion of the Tangil variety before cold- 
resistant varieties could be developed. The report also raiscs 
questions regarding the choice of other crops for research 
activities, even though some of these crops (wheat, soybeans, 
and potatoes) are not econoaically yell adapted to the farming 
community, partly because of the price structure. 
5. Guatemala 
The Food Productivity and Nutrition Improvement project is 
one of several projects since 1970 that has provided assistance 
to the Institute of Aqr icultural Science and Technology (ICTA) 
in Guatemala. This project had both institutional ana techni- 
cal objectives. 
The project has been successful in strengthening the re- 
search capacity of ICTA through training and technical assis- 
tance. With the assistance of experts from international 
agricultural research centers and support from the Inter- 
Amer ican Development Bank and the Rockefeller Foundation, as 
well as that of WSAID, ICTA has developed new varieties of 
maize, beans, and sorghum and has tested them under farm condi- 
cions with the participation of local farmers. Improved farm- 
ing practices have been identified, and a seed service has been 
organized which provides a regular supply of good quality, 
improved seeds. 
ICTA is an unusual institution among those evaluated in 
this series because it has responsibility for research and for 
'deterwin f ing] farmer acceptance or nonacceptance by introduc- 
ing these new technologies to farmers directly and ipgocpor- 
ating farmers evaluations into the research effort." The 
existing extension service within the Ministry of Agriculture 
retains responsibility for large-scale dissemination. Research 
personnel work in close cooperation with collaborating farmers 
to test new varieties and farming practices in real farm condi- 
tions, and to draw upon the farmers' knowledge in identifying 
possible areas for improvement, 
The evaluation report notes the success of ths ICTA ap- 
proach, stating that nICTA has come to represent a new nodel 
for agricultural research that planners and researcher s in 
other cocntries are studying and attempting to reylicate. If 
there is continued and increased support from the Government of 
Guatemala, i$ will be able to sustain a:~d expand its present 
activities," This note of caution stsme fron some problems 
caused- by the Government organizational structure. Researchers 
are penalized under the existing salary schedule, resulting in 
a high attrition rate among ICTA personnel. 
As could be expected from its very mandate, coaflicts have 
arisen between ICTA and the extension service, since the divi- 
sion of labor between the two is unclear. At the time of the 
evaluation, the Zwo institutions were discussing a more coordi- 
nated approach to their activities. 
6. Nepal 
The Food Grain Technology project in Nepal was the longest 
among those evaluated, lasting from 1957 to 1974 (a follow-on 
project is still being implemented in 1983). This project also 
had the largest budget (about $20.0 million total) ; it included 
training, commodities, infrastructure, and technical assis- 
tance. 
While the project goal remained that of increasing produc- 
tion by promoting improved farm technol~gy, the project design 
was flexible, and project activities shifted over time from 
general agricultural development, to the development of im- 
proved technology for food grains, and finally to a combination 
of development of new technology and some coordination with the 
extension service. 
The project has had sustainable results. 600 Nepalese 
have been trained, five research stations have been built and 
expanded, and a research system has been put in place and is 
functioning. The research stations are specialized by commod- 
ity. The rate of adoption of new technology has been high, 
leading especially to an increase in cropping intensity (from 
one to two and sometices three crops a year in part of the 
'~e~ort NO. 30 ,  p. viii. 
southern plain of Nepal) and a dramatic increase in wheat cul- 
tivation. This has not been accompanied by a significant in- 
crease in yields, however, and improved rice varieties were 
used on only about 25 percent of acreage in 1380. The report 
raises questions regarding the equity impact of improved tech- 
nology, which depends heavily on the availability of irrigation, 
and about long-term effects on soil fertility. The technical 
package calls for chemical fertilizer. Many farxers are reluc- 
tant to use the recommended levels, because uncertainties in 
water s u ~ p l y  make thc levels economically risky. On the other 
hand, the higher cropping intensity has had a negative effect 
on the size of the herds kept by these farmers, and therefore, 
on the amount of manure available t=. them. 
7. Thailand 
The Agricultural Development-Agricultural Research project 
assisted the already existing Tha Phra Research Center in 
Northeastern Thailand from 1966 to 1975. The AID project in- 
cluded training in the United States for 11C Ministry employees, 
constructing and supplying equipment for research laboratories, 
and establishing research programs and extension activities. 
The original mandate of "the Center was to be a multidis- 
ciplinary research facility focusing on the Northestern region 
and responsive to the needs of the farmers. In addition, it 
was to support and coordinate the work of the Ministry's \of 
Agriculture and Cooperatives] 112 s all research centers and 
stations in Northeastern Thailand." t 
The project was successfully implemented, and "by 1975, 
laboratories were well established, and substantial research 
work was underway. * Since then, the team found that although 
an innovative extension and training program is now active, on 
the whole, the research role of the Center has not been as ef- 
fective as expected, mainly because of bureaucratic constraints. 
Part of the difficulties are due to nbureaucratic conflictw 
between the Center and the Ministry of Agriculture, which dis- 
agree on research programming, and to several changes in the 
mandate of the Center, with more emphasis on planning and co- 
ordinating the work of the regional Ministry Agency and imple- 
menting development projects. The activities of the Center are 
further hampered by its insufficient budget and by staffing 
difficulties. 
%eport NO. 3 4 ,  p. iii. 
This project is an example of one that successful~y 
strengthens a research institution, providing it with adeqriate 
facilities and staffing, but whose long-term impact has heen 
lowered because the institution's role was later modified by 
its ministerial authorities. 
8. Tunisia 
The Accelerated Cereals Production program had a dual 
technical and institution-building purpose. It was a long-term 
(1967-1977) effort, funded by USAID, the Ford and Rockefeller 
Foundations, the International Maize and Wheat Improvement 
Center (CIMMYT) in Mexico, and the Government of Tunisia. 
The program was designed shortly after independence, at a 
time when the Gover3.ment of Tunisia needed both to establish 
its own research iad extension activities and to reverse the 
decline in food production due to the departure of the French 
farmers. The Wheat Development program proposed to adopt the 
new semi-dwarf, high-yielding wheat varieties recently devel- 
oped at CIMMYT and to establish a Tunisian research institution 
in the process. Both objectives have been reached; five years 
after the end of the project, the evaluation team found a suc- 
cessfully operating Tunisian research institution and wide- 
spread use of an improved wheat technology that resulted in 
increased yield and production. The evaluation report points - 
out that much of the positive impact of the project became evi- 
dent only after the project itself had ended, showing that a 
long-term perspective is essential when assessing the impact of 
a research project. 
The report points out that the choice of a semi-autonomows 
institution for implementation of the project gave project dc- 
signers and implementars freedom from some of the bureaucratic 
constraints of the Ministry of Agriculture, and also separated 
the research function from that of extension. Good cooperation 
between individuals in the two entities has enabled an ad hoc 
coordination between research and extension, but it is not in- 
stitutionalized and therefore remains vulnerable. 
9. West Africa 
The West Africa Rice Development Association (WAIPDA), 
operating in 15 countries, was created in 1970 to adapt the 
improved technology developed for Asian rice production to West 
African agroecological conditions. WARDA is assisted by many 
donors; AID assistance was at first focused on training and on 
adaptive research for mangrove rice (in Sierra Leone) and for 
deepwater rice (in Malij. In a second phase of assistance, AID 
is now working with WARDA to develop its analytical capacity to 
identify problems and tc nake ieszarch suggest ions fcr the 
countries involved. 
The man&ate of W W A ,  which is stated ~reCominantlj~ in 
technical terms, has been found too restrictive to address a 
problem which is econumical as well as technical. Varieties of 
rice adapted to local cscditiocs do not guaranty an increase in 
production if pricing regulations make rice production unfavor- 
able in the first place. This is partly being corrected, be- 
cause WARDA "on account of its scientific professionalism . . . 
has discovered a wlitically acceptable way of targeting 
project identification and research design on specific 
situations that aie not only ecological y but economically 
-;onducive to expands5 r ice production. * 8 
The research projects under the first phase have had mixed 
results, but the training (rice production course) has been 
found very useful (the U.S. training component is not yet 
completed) . 
The evaluation report discusses the pros and cons of a re- 
gional research entity, a topic of crucial importance at this 
time, as African and donor countries are planning long-term 
research activities in a coordinated fashion. 
B. Other Evaluations and Studies 
1. Review of Routine Project Evaluatio~s 
All AID projects are normally evaluated during implementa- 
tion and after the end of the project. A comparative analysis 
of these evaluations for 48 agr ieultural and research projects 
identified a number of recurrent problems at three levels: 
selection cf research topics, implementation and management of 
the project, and difficulties because of inadequacies in re- 
lated support and services. The results of this analysis were 
not as definitive as expected, because it was found that tow- 
tine evaluations in early years were often uneven in scope and 
quality and thus difficult to compare in a systematic manner. 
The review found that while most projects were supposed to 
focus on research activities that benefit small farmers, not 
all of the evaluations even considered whether this was actu- 
ally the case during implementation, Of those evaluations that 
did, problems were identified in setting clear research priori- 
ties, implementing multidisciplinary research activities, 2nd 
conducting on-f arm testing , even though these three factors 
were foond to relate positively to a (subjective) assessment of 
"tetter thanm or "satisfactory project performancen by the 
evaluations. 
Finally, the routine evaluations of agticultural researzh 
pr3jects (as indeed those of most projects] aanifested many 
managsrial problems daring implementation. Difficulties arose 
with AID contractors and host government personnel with almost 
perfect regularity. While many of these difficulties are not 
specific to agricultural research projects, several charactcr- 
istics of these projects make them especially vulnerable to 
management problems: they involve procurement of large amounts 
of equipment, they invoive high-level training (usually in the 
United States) , and they usually involve long-term programs 
which cannot show concrete results during the lffe of an AID 
project. 
The first two characteristim, not surprisingly, lead to 
frequent difficulties with delays and resulting scheduling 
problems: delays in construction and procurement that hamper 
research activities; delays in identifying and preparing can- 
didates for overseas training; and discrepancies in scheduling 
the training of host country nationals to coincide with the 
presence of expatriate technical assistance, so that all too 
often, the technical assistant runs the program while his 
"counterpartn is overseas, with little, if any, overlap upon 
the trainee's return for on-the-job training. 
It is important to note that the only factor &ich was 
considered by almost all the project evaluations a ~ d  found 
positively related to good project performance was the host 
government support to agricultural research activities, as 
reflected in the government allocation of funds and staff, in 
policies that influence the food producers, and in the flexi- 
bility and control over its own activities given to the 
research institution. 
Finally, problems with the pertormanee of the implementing 
contractor are not unusual, with difficulties in identifying 
qualified experts an? delays in fielding the maet often cited. 
2. Conference on Impact of Agricultural Research, Leesburg, 
Virginia 
AID/PPC/E organized a conference near Lcesburg, Virqinia, 
from June 13 to 17, 1982, on the impact of agricultural re- 
search. pore than 100 participants from 32 eountr ies discussed 
the findings of the impact evaluations in the eontext of their 
own experience and knowledge. The participants (listed in 
Appendix D) included officers from AXDfiashington and 24 over- 
seas missions, host government officials, and representatives 
of-donor and research institutions. The key findings and sug- 
gestions arc presenteci in Section 111. 
The Asia Agricultural Research Review Project 
- 
Th,? Asia '3ureau of USAID, seeking to msasure the relation- 
ship between USAID assistance to national research systems and 
changes in agricultural productivity, .is funding a review of 
its past activLties in selected countries, conducted by the 
Ur;versity of Minnesota under the leadership of Prbfessor 
Vernon W. Ruttan. Through the work of the Minnesota team and 
its collaboration with Yale and Cornell Universities, ar,d t h e  
East-West Center, the study will provide an assessment of the 
contribution of AID research investigation to agricultural 
productivity and its impact on equity at the farm and regional 
ievels, in quantitative terms whenever possible. This is under 
way for the Philippines, Indonesia, Bangladesh, South Korea, 
and India. 
The Minnesota work highlights1' the importance of the 
research institution's location in the administrative structure 
of the ccantry, as well as that of coordination among institu- 
tions and entities involved in the generation and diffusion of 
research findings, two points which are also well illustrated 
in the Thailand and the Korea impact evaluations. 
The report also cites the "lack of information and a 
sis that goes into establishment of research priorities, "Pf ';- 
point that is recurrent among the PPC/E impact evaluations. 
Ruttan mentions, for example, the Bangladesh Rice Research 
fnstitutevs goal of developing improved varieties of deepwater 
rice yielding one ton per hectare, an objective which turned 
out to be about half of what the farmers were already produc- 
ing. A similar lack of knowledge about existing farm condi- 
tions had been identified in the Korea impact evaluation. 
The review of e income distribution effect of the Green 
Revolution in Indiazfq shows that while improved technology can 
l0TJniversity of Minnesota Economic Development Center, Bulletin 
No. 81-2, March 1981, p, 12 ff. 
12~eoimmic Development Center Bulletin No. 82-5,  April 1982, 
p. 37. 
be adopted by small farmers as weli as by the larger ones, the 
diffusion of high-yielding varieties is "closely interlocked 
with the nature and level of their [the farmers' region] devel- 
opment in physicai and institutional infrastructure." The in- 
teraction among agricultural, social, and economic constraints, 
and the danger of planning research jn isolation froa its con- 
text at the farm and national levels are recurrent throughout 
the impact evaluations. 
Finally, the Minnesota case studies, like the impact eval- 
uations, are constaxtly citing managerial problems and, especi- 
ally, the high rate of attrition among skilled research staff 
because of insufficient material and professional rewards. 
111. FROM PAST EXPERIENCE TO LXSSONS LEARNED 
A. Introduction 
In the past, many strategies have been followed for gener- 
ating research results that will lead to increases in food 
product ion. Among the impact evaluations alone, some projects 
worked through regional institutions (WARDA in West Africa, 
CATIE in Central America, the East African Community), others 
through a national ministry (Thailand, Nepal, Korea) cr through 
a parastatal institution (Guatemala, Tunisia). All these proj- 
ects had the dual objective (albeit not always clearly ex- 
pressed) of technology transfer and instit~tional development, 
with the basic assumption that a host institution can be cre- 
ated or strengthened in a sort of "on-the-job institutional 
training" as Western research technology is being introduced. 
A major lesson learned from these evaluations and from the 
workshop discussions--one that will permeate this section--is 
that the key difficuities in increasing f w d  production are not 
solely agricultural or technical, but lie in political, socio- 
economic, and managerial constraints that influence the re- 
search system on the one hand, and the adoption of research 
findings on the other. 
Technology transfer alone is riot sufficient to assure food 
security and increase food availability per capita. The LDCs 
need an effective network of regional, national, and interna- 
tional institutions and must be willing and able to revise 
their policies to encourage increases in food production. 
The purpose of much investment in this area is to develop 
a research capacity in a country by strengthening existing in- 
stxtutions or by creating new ones, so that the ultimate goal 
of increased food production can be reached. What matters when 
identifying and planning a development program is to understand 
that the research capacity in a country is - not a simple svm of 
well-trained r?searchers, adequate buildings, and wel-1-equipped 
laboratories. These are means, not ends, The research capac- 
ity in a country depends upon how well these means can be made 
to function and fulfill the mandate of providing farmers with 
tools (improved practices and tecimology) that can lead to in- 
creased food production, and whether the 2olitica1, economic, 
and social environments (at natio~al and local levels) allow 
these means to become effective, 
While research can provide the required technology im- 
provements, a research program will be more effective if it is 
not planned in isolation, but as part of the political, social, 
and economic system that it must serve. Assistance to agricul- 
tural research must take into account necessary linkages 
between a research capacity--the macropo~icy and the institu- 
tional environment in which research institutions function-and 
the farming community that research is to assist. A focus en 
research institution-building is not likely to be sufficient. 
B. Research Should Be Oriented Towards Farmers1 Needs and 
Constraints 
The impact of agricultural research on food production is 
ultimately decided not by researchers but by the farmers them- 
selves, who decide on their farming practices for each crop 
season. As a background to the following discussion, it is 
prudent to first review the various factors that the farmers 
integrate when reaching a decision about the package of inputs 
and practices they will use in a given crop season. Research- 
ers must be aware of these constraints in order to identify 
improvements that make sense from the farmers1 point cf view. 
The farmers are knowledgeable about the microenvironment 
(soil, climate) in which they work, more so than the research- 
ers working at the national or even regional level. The farm- 
ers also are well aware of the resources available to their 
household (land, labor, irrigation, equipment, cash or credit). 
These resources vary among households even within the same en- 
vironment, and from year to year for the same household. While 
farmers may not be cognizant of the details of legislation 
bearing on agricultural production, they are well aware of cur- 
rent prices and regulations pertaining to agricultural inputs 
and to the marketing of their crops. 
Farmers, functioning as managers, integrate the informa- 
tion available to them on the various constraints described 
above and choose the strategies best adapted for their particu- 
lar circunstances, goals, and incentives (Figure 2). These 
differ among the farmers .and the researchers. Traditionally, 
researchers use yield as the standard of success: the higher 
the yield, the better the research. Yield is not the only 
standard of success for farme~s. They have more complex goals: 
to achieve maximum well-being for the household and, in the 
less favorable climates, to avoid a catastrophic series of crop 
failures. This means achieving the best possible combination 
of sufficient food and sufficient income while avoiding exces- 
sive (economic and human) costs and risks of production. 
Incentives also eiffer between farmers and researchers. 
To be respected by his peers, a farmer must first be a good 
provider and, if possible, better the household's economic 
status. Putting one's entire fields into a new variety which 
could yield a bumper crop but could alsc fail would be con- 
sidered irresponsible. There is no need to call upon some 
"risk aversionn inherent to farmers in the LDCs, for this is 
perfectly in line with Western principles of good husbandry. 
For a researcher, however, reaching higher yields under 
experimental conditions is a recognized way to make his name 
known and obtain the considerztion of his peers. A crop fail- 
ure is an expected but temporary set-back and does not influ- 
ence his salary or the food available to his family. The 
researcher's training influences the type and level of sophis- 
tication of research activities he or she would like to under- 
take. 
The goals and incentive structure of the researchers de- 
termine the research programs in which they would like to par- 
ticipate, although in many research systems the researchers axe 
limited in their choice of activity by administrative and fund- 
ing constraints. But the goals and incentive structure of the 
farming community determine which of these findings have a 
chance of adoption. Were the researchers to become aware of 
the goals and incentives that apply to the farming community, 
the research programs would become more effective. 
Investments in agricultural research are more likely to 
achieve their optimal rate 02 return if the research programs 
are established as follows: 
-- Researchers and decision-maker3 are made aware of the 
farmers' priorities and constraints. 
-- The research program is integrated into a broader plan 
for agricultural development, so that all necessary 
services are available. 
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There is a systematic information feedback mechanism 
among researchers, extension agents, and farmers, 
The research focus is on identification of improvzd 
"rnod~les,~ componmts that can be used alone, rather 
than on an improved! package that only works well as a 
unit. 
Research findings are tested in real farm conditions. 
Such a research program cannot be implemented by agronomists 
isolated in a research station. Parm-oriented research re- 
quires an interdisciplinary approach, with agricultural econ- 
omists and sociologists/anthropologists joining an array of 
technical scientists. It also requires working outside the 
experimental stations with the farmers, to ascertain their 
needs and constraints and to have them test suggested improve- 
ments in real farming conditions. 
A number of lessons for the desiyn and implementation of 
research activities and for the desirable structure of the 
research institutions which derive from this situation are 
illustrated in the impact evaluation reports. 
1. The Inpact of Research on Food Production 
One has read frequently of the miracles of the Green Revo- 
lution over the last 20 years, and indeed AID1s experience 
includes success stories of research results being quickly 
adopted and leading to increased productivity and to positive 
economic returns for the country. These stories are often 
mitigated by some drawbacks in the actual impact of improved 
technology, which make them all the more worth considering for 
lessons learned. Among the impact evaluatiohs, Tunisia, Korea, 
and Kenya are examples of particularly widespread use of re- 
search results. 
The Tunisia Wheat Development Program, which sought to 
adapt wheat varieties developed by Mexico's Center for Maize 
and Wheat Improvement (CIMMYT) to the Tunisian environment and 
climate, was implemented to counteract the decline in wheat 
production resulting from the departure of the French estate 
farmers at Independence, The program was successful in both 
technical terms (developmer'. by Tunisian scientists of new 
varieties during and after the project) and economic terms. 
Some of the new varieties, which were quickly accepted, have 
led to an overall increase in wheat production of more than 5.3 
million metric tons for the 11 years 1971 through 1981, com- 
pared with the previous 11 years. Despite population growth, 
annual per capita production of cereals increased from 104 
kilograms in 1970 to 160 kilograms in 1980. The evalution team 
caiculated that the increased production saved the Covernment 
of Tunisia almost $126 million 3 year in grain importatidn 
costs. 
This is not to say that Tunisia has become self-sufficient 
in cereals, a goal which the evaluation team calls illusory, 
pointing out that the best utilization of natural resources is 
more important than a drive for self-sufficiency. 
Several factors which facilitated success of the program 
in Tunisia should be noted. First, the need and opportunity 
were clear for increasing production of the staple food at a 
time when the foreign estate owners had left and land was being 
redistributed. However, early Government attempts to organize 
cooperative cultivation of the estates failed, and the rate of 
adoption of improved technology did not increase until individ- 
ual farms became the norm. The evaluation team identified two 
key factors in the success of the program--a strong research- 
extension link and the training component. The training compo- 
nent assured the sustainability of the research effort, and 
indeed the varieties developed by Tunisipq scientists after the 
project had ended are now the most used. The high rate of 
adoption, however, is attributed to good coordination and feed- 
back between research and extension. 
Lesson I. A two-way information system between the researchers 
and extension service and the farmers is essential in program- 
ming and implementing research activities. 
This lesson goes beyond the recommendation found in every 
one of the eight impact evaluations that research and extension 
need to be more closely linked. This may seem obvious since 
there is no point in developing improved-technology for farm- 
ers' use if there is no coherent effort to inform them of its 
existence or of how to use it. Yet, making research results 
available to farmers is not always easy, especially when there 
is little cooperation--or even outright rivalry--between the 
research institutions and the extension service of a country. 
However, if a new technology is worth using, the first farmers 
who learn of it will pass on the word and the adoption rate 
will likely be high and fast, with or without further interven- 
tion by the extension service. This was clearly shown in 
Kenya, Awareness of a new technique, however, is not suffi- 
cient to ensure its proper use. 
13~essons tor institutional development are discussed in 
Section 1II.D below. 
It also is important that researchers be informed of how 
farmers are receiving the new information, what reasons they 
give for not adopting the extension agents ' recommendations or 
for adopting only part of them, and eventually how they modify 
these recommendations for their own purpose, The researchers 
should be involved in obtaining feedback from the farmers. 
In addition to Tunisia, this lesson is particularly clear 
in the case of Korea, Kenya, and Nepal, for different reasons, 
each of which provides additional lessons learned : 
-- In Korea, success was assured by a strong extension 
service. 
-- In Kenya, success was made possible by the technical 
simplicity of the research findings and by the avail- 
ability of needed services !through the private 
sector). 
-- In the Negal Plain, success was hampered by the com- 
plexity of the recommendations (technical package) and 
by the insufficiencies of support services, a clear 
reverse of the Kenya situation, 
The Korea evaluation found that a significant increase in 
production (due to widespread adoption of a new rice variety) 
could be attributed partly to the fact that research and exten- 
sion are closely linked, Improved varieties of rice have been 
widely adopted; their use has increased from 16 percent of rice 
acreage in 1972 to 60 percent in 1979. The Tongil variety in 
particular has become ubiquitous because it yields more than 
previous varieties under farmers' conditions. This rapid in- 
crease is due in great part to the extension service, which is 
effective and very comprehensive. The team cited "the integra- 
tion of research and extension" as a key to the project's wide 
impact. Extension activities included the monitoring of farm 
trials, training programs, and demonstration plots. 
This widespread use of Tongil, which even led to a de- 
crease in cultivation of other crops, was also the result of a 
higher official farmgate price for rice. While these were 
positive economic results for the Korean farmers, the use of 
Tongil rice also made them more dependent on that one source of 
income and therefore more vulnerable. Since 1977 the profit- 
ability of Tongil has decreased as yields declined because of 
the occurrence of rice blast disease and several years of un- 
f ~vorable cold weather. 
Lesson 2. A simple change in input or practices is more likely 
to be quickly adopted than a coaplex technical package, 
Kenya is a clear example of the introduction of a techni- 
cal improvement, a high-yielding hybrid maize, which was 
quickly accepted by the farmers because it fitted easily into 
their traditional practices and did not change the schedule of 
farming activities. Simply switching to the hybrid resulted in 
higher yields. Many Kenyan farmers promptly adopted the hy- 
brid, even though new seed had to be bought each year, The 
evaluation team hypothesized that the farmers could assign less 
land to maize, their staple food crop, and still assure an ade- 
quate food supply for the household. That left available land 
that could then be used for a cash crop. The introduction of 
hybrid naize enabled Kenya to become self-sufficient in that 
crop for the first time. 
The same rapid rate of adoption is likely when a new pack- 
age of practices is obviously beneficial to the farmers, as was 
the recommendation in Guatemala to lower seed density and fer- 
tilizer rate, 
Lesson 3. Support services must be available to the farmers. 
The rapid rate of adoption in Kenya and Guatemala was fa- 
cilitated by a concomitant improvement in needed support ser- 
vices, so that seeds and other inputs were available to respond 
to the increased demand. In both cases, the bottleneck in seed 
multiplication and input distribution was avoided by the in- 
volvement of the private sector. In Kenya, seed multiplication 
was taken up by the Kenya Seed Company. Because hybrid maize 
seed must be renewed each year, the company is assured of a 
steady market. 
In Guatemala, seed multiplication and distribution has 
been transferred from the State to private growers. The Insti- 
tute of Agricultural Science and Technology (ICTA) is involved 
in quality control only for the first generation, and it rents 
its processing and storage facilities to the growers. The 
first generation seed is sold as "ICTA certified," but there 
are no controls for second generation seed, a potential danger. 
For the time being, the evaluation found the multiplication asd 
distribution system effective and calculated "that seed devel- 
oped by ICTA was worth at least $1.0 million to Guatemalan agri- 
culture in 1979, compared to the ICTA budget of $4 million.... 
Seed sales considerably decrease the Guatemalan foreign ex- 
change levels previously spent on seed import.. . , [In] the 
coastal area ... 95 percent of the farmers now use ICTA- 
developed varieties, compafgd with less than SO percent in 1975 
using improved varieties. " 
Often though, the situation is more complex. The farmers 
may want to adopt some new technology but find it difficult 
because the necessary ancillary services are not yet available 
(or not sufficient). This can occur for high-yielding variety 
seed multiplication and distribution; the availability of in- 
puts, especially fertilizer; and the availability of water, 
machinery, repair services, and storage, processing, and mar- 
keting facilities. 
The farmers also may be selective in adopting improved 
technology and practices because of conflicts with other farm 
or household activities. 
Lesson 4. The project designers and researchers should mder- 
stand the existing farming system and be aware of local agro- 
ecological conditions and of the resources available to the 
farmers as they establish the research pmgram. This requires 
an interdisciplinary effort. 
Throughout the inpact and routine evaluations, there are 
numerous examples of research activities producing results 
which are technically perfectly valid but which are not adopted 
by the farmers as expected. Insisting, as did a Nepalese re- 
searcher during an impact evaluation, that "those farmers 
simply have to be convinced [to use higher doses of fertili- 
zer]" is not constructive. 
The impact evaluations showed that awareness of improved 
technoloqv is not a problem. In addition to the diffusion of 
information through the extension services, including eventu- 
ally radio programs and leaflets, information can be spread 
quickly by word-of -mouth among the farmers themselves. Aware- 
ness however, does not guaranty understanding of correct utili- 
zation of a new input or practice, not does it guaranty its 
adoption. 
In the case of Nepal, the evaluation team found that farm- 
ers in the Tarai plain were well aware of the advantages of 
fertilization. They also quickly understood that application 
of fertilizer on wheat was not profitable if one could not be 
sure that water also would be available on time. Many farmers, 
having learned the hard way that they could not control the 
timely availability of water, cut back on the use of fertili- 
zer, This was true in some areas not because of the lack of 
-- - -- 
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irrigation facilities but because of frequent power shortages 
during which the irrigation pumps could not be used. Further- 
more, the high-yielding wheat varieties perform best if planted 
in early November, a time which conflicts with the rice 
harvest. Therefore wheat often is planted too late, and fer- 
tilizer application would not offset the loss in production 
potential because of late planting. Finally, the distribution 
system for seeds and fertilizer, which is controlled by the 
Government, is not efficient and has not been able to respond 
to the increased demand in the plain. The situation is much 
worse in the hills and mountain regions, where transportation 
is excee3ingly difficult. 
These constraints have not prevented widespread adoption 
of improved var ieties-acreage in high-yielding rice varieties 
increased from 0.6 percent in 1965-1966 to 25 percent in 1979- 
1980, and for wheat from 4 percent to about 85 percent in the 
same years (wheat is a new crop for most farmers). These con- 
straints did however, prevent the farmers from adopting the 
entire technical package, and therefore from reaching the ex- 
pected yields. 
Another example of the selectivity of Nepalese farmers was 
found with maize. The improved varieties of maize yield more 
than the local strains, and the farmers know it, but the ears 
do not keep as well. M a ~ y  producers compromise by planting 
part of their land to improved maize for immediate sale as a 
source of cash income, and the rest to local maize for house- 
hold consumpt io3. 
It is not the farmers who need to "be convinced," but the 
researchers who must look for improvements which are effective 
in real farm conditions, taking-as the farmers do--the entire 
set of resources, priorities, and environment of the household 
into consideration. 
Two of the impact evaluations looked at projects using 
such a farming system approach, and both are optimistic regard- 
ing the project impact on food producers. The Guatemala evalu- 
ation lists this as its first lesson learned: 
"Farming system research" has been almost romanti- 
cized by some students of agricultural research. 
This evaluation serves as one of the first studies to 
bring hard data to this new topic. The ICTA approach 
to technology development demonstrates clearly the 
positive benefits derived from this unconventional 
approach for generating cceptable small farmer tech- 
nologies and practices. 15 
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The evaluation of the small farmer cropping systems pro- 
gram coordinated by CATIE in Central America also emphasizes 
that the system approach was conducive to the development of 
the improved technology adapted to farmers ' needs. Having 
established this factor, both reports make specific recomenda- 
tions for assuring maximum effectiveness of a farming system 
strategy. They emphasize the need for feedback from the farzn- 
ers to the researchers and for more active involvement of the 
farmers than simply allowing use of their land for on-farm 
testing. They also specify that such research can be conducted 
only by an interdisciplinary team with technological, economic, 
and sociological expertise. The implications of these recom- 
mendations for institutional development will be discussed in 
Section D below. 
2. The Impact of Research on Farmers' Well-Being and on Rural 
Equity 
Technical improvements by themselves should not be ex- 
pected to lead to a more equal income distribution among the 
population. Macropolicies, especially land tenure rights and 
access to means of production and support services, will 
detercine which way research results will influence income 
distribution. These resources vary among households even with- 
in the same environment. This is perhaps the most complex of 
all problems faced by the researchers, as irptoved technolocies 
often assume the availability of resources, such as water, 
which not all households can obtain, and may require an incen- 
sffication of land use, thereby increasing labor and input 
requirements. These technologies, by their very nature, may be 
practical only for the better-off households. 
The question of equity, i.e., giving all farmers equal 
access to benefits from the project, is difficult for several 
reasons. Governments often place a higher priority on assuring 
the food supply of the urban populations than on bettering the 
income distribution among farmers. It is also a difficult 
question from a technical viewpoint because many new or im- 
proved farming technologies simply are not efficient on a small 
scale, or demand a level of investment in tools, inputs, water, 
or labor beyond the reach of the smaller farmers, especially 
those who are tenants. 
In Nepal, farmers with some irrigated land have had imme- 
diate advantaqe over those with only rainfed land in using the 
improved varieties of wheat and maize. Farmers who were better 
off in the first place were more likely to be able to finance 
, the necessary inputs. Tenant farmers were disadvantaged be- 
cause they did not qualify for credit to buy inputs, and proba- 
bly had less incentive to iavest in the land. 
Even in Kenya, where the overall output of maize was 
greatly increased as a result of research, the impact on equity 
within the country probably was negative. Disparity increased 
between the large and small farmers because the smallest farm- 
ers were reluctant to adopt the hybrid. Their main concern was 
to minimize the risk of crop failure (which the hybrid maize 
did not do) rather than to increase production. In addition, 
they were not able to finance inputs; even the need to buy new 
seed each year was a problem. 
In contrast, the project in Korea contributed positively 
to equity among farmers because of the price subsidies provided 
by the Government and relatively equitable land distribution. 
Lesson 5. Technological improvements can sharpen inequity 
among households with different resource bases, 
The Tunisia report describes a mixed equity impact for the 
Wheat Project. On one hand, farms of all sizes gained access 
to more productive technology and reached higher yields. The 
more intensive mode of production has made mechanization more 
profitable; this does not necessarily lead to a negative impact 
on smaller farms that are too small to support capital- 
intensive farming, because some small farmers invest in heavy 
equipment and work other farmers' land as well as their own. 
On the other hand, the report mentions a decrease in labor 
demand in rural areas and a rural exodus, especially among 
younger people. The evaluation team especially raises the 
issue of negative impact on women, because of changes in labor 
demand, and on the nutritional status of the family. The in- 
crease in overall cereal production has been accompanied by a 
shift from hard wheat to bread wheat varieties, with a subse- 
quent nutritional loss. 
ksson 6. Technological improvements can have both positive 
and negative impacts on a rural household's income and well- 
b e i ~ g  . 
As the Tunisia case has shown, one should remember that an 
increase in production of one crop does not necessarily lead to 
better overall well-being for the household. When a farmer 
switches to a high-yielding variety, the cost of production 
usually increases, and more labor is required from the family 
and eventually from hired labor. The opportunity cost of land 
and labor should be taken into account, as often a change in 
farming practices will force the household to cut down on some 
other income-producing (or expense-saving) activity. This may 
be especially true of women's activities. 
These changes in turn influence productivity, food supply, 
income, and pattern of land use. There will be consequences 
both at the household and the community level. 
The impact evaluations did not look specifically at the 
projects1 impacts on consumers. However, the projects may have 
influenced the food price structure through increased produc- 
tion and also through changes in cropping systems. A shift in 
land use toward a crop (e.g., rice) or a variety that is espe- 
cialy in demand in urban areas is likely to benefit the urban 
consumers, although not necessarily the poorer ones. 
3. Conclusions -
Lessons 1 to 6 describe the type of research which is 
likely to be most effective in meeting farmers' needs and in 
leading to increased production. One further lesson derives 
from these: the research institution must be given the means 
to implement a research strategy that focuses on the farming 
system as a whole as well as addresses the technical problems 
of commodity production. Institutional development is such a 
crucial compone~t of AID assistance to agricultural research 
that it will be discussed in a separate section (Section D 
below), but this section has already established the need for 
interdisciplinary expertise and for the material and human 
iesources to establish on-farm testing and to gather baseline 
data. This section has also established the importance of 
close coordination between resezrch, extension, and agencies 
involved in support services, as well as training institutions 
that take research requirements and findings into account in 
their curricula. 
This does not mean that farming system research is the 
only effective type of research program and therefore the most 
worthy of investment. The need for basic research programs and 
commodity-oriented programs will remain, but such programs are 
more likely to lead to useful results if they are planned in 
conjunction with farmer oriented research. 
The next section will focus on the impact of national 
policies end economic environment on the programming of re- 
search activities and on the utilization of research results. 
C. The Utilization of Research Findinqs Is Dependent on a 
Favorable Political and Economic Environment 
Nothing in development occurs in a political and economic 
vacuum, not even scientific research in a laboratory. This 
basic fact pervades AID'S experience with research projects, as 
the mandate of research institutions changes over time, as 
budgets and human resources ebb and flow, and as extraneous 
constraints impede the utilization of research findings. 
1. Technological Solutions Alone Cannot Solve Problems Which 
Are Basically Economic in Nature 
The successes--albeit mi tigatedo-discussed in the previous 
pages should not hide the fact that technological constraints 
are but a few of the factors that influence food production, 
and that technological solutions should not be ex~ected to 
solve economic problems. Examples of such fact~rs are present 
in all the impact evaluations, but they may be most clearly 
stated in the West Africa Rice Development Association (WARDA) 
evaluation. The team has shown that the original mandate of 
WAPDA emphasized solving the technical problems of rice varie- 
ties suitable to the ecological conditions of West Africa, when 
in fact indigenous rice production was discouraged not only by 
the lack of such varieties, but by pricing and marketing regu- 
lations. 
Lesson 7. Government policies and infrastructure determine, in 
part, whether farmers will adopt improved technology and prac- 
tices. 
Section B has shown tnat the farmers act as managers in 
selecting production strategies and therefore take into account 
the macropolicies which determine price, net return, and mar- 
keting opportunities for their crops. The farmgate and consu- 
mer price of food and other agricultural commodities; price, 
quality, and availability of inputs; efficiency of marketing 
systems; foreign trade regulations; and land tenure are all 
potential constraints on farmers1 decisions that are affected 
by government policy. 
This means that the researchers should be aware of exist- 
ing policies and may eventually try to influence them, It does 
not mean that research findings are doomed if policies are not 
favorable or if the required support services are not avail- 
able; in many countries, both developed and less developed, a 
new technology can spread and stimulate the necessary changes 
or additions to existing infrastructure and services. Thus, in 
Europe, farmer cooperatives were created when the farmers 
became convinced of the advantages of using fertilizer but were 
disappointzd with the quality of the existing distribution 
services. In India, the availability of new wheat strains 
stimulated the development of a fertilizer industry and the 
multiplication of irrigation systems. 
The breeding of new maize varieties in Kenya led to the 
development of seed multiplication and distribution by the 
private ssztor. In Tunisia, the spread of improved wheat cul- 
tivation was hampered at first by the Government policy of 
cooperative cultivation of the estates previously controlled by 
foreign colonists. Only when the Government backed off and 
allowed private cultivation did modern technology spread. 
In other projects, for example, in Nepal, the unreliabil- 
ity of input supply has hampered the adoption of improved tech- 
nology (see Section 1I.B). 
2. Host Government Commitment Is Essential 
tesson  8. Real, long-term conrmi tment to agricultural research 
on the part of the host government deternines the sustainabil- 
ity of a research project and utilization of its findings. 
No matter how productive a research station may have been 
during the implementation of a project, and even within a 
favorable policy environment, the ability of an institution to 
sustain research activities on its own is a function of the 
host government's commitment to research. This is basically 
what determines whether the research institution will be given 
the human, financial, and administrative means to pursue its 
activities. The commitment af the host government also deter- 
mines how research activities will be programmed and whether 
related policies might be revised to facilitate the utilization 
of research findings. 
The research institutions in Kenya and Thailand suffered 
from the lack of such support, expressed through insufficient 
staff allocation in Kenya and through the uncertain legal sta- 
tus and changes in mandate of the Thailand Center. In both 
cases, the teams found that research activities could not con- 
tinue at the same pace after the departure of the project's 
technical assistants. 
The very success of the Korea project is attributable in 
large degree to the commitment of the Government, which gave 
agricultural research and extension high priority. Research 
stations existed and were already effective prior to the AID 
project. Its program to increase the production of rice and 
other crops was conducted with the full support of the Govern- 
ment, which revised its pricing policy for rice to encourage 
widespread use of improved varieties and to increase the farm- 
ers' incomes. 
Routine evaluations frequently mention inadequate host 
government support for the project as resulting in implementa- 
tion difficulties, while the impact evaluations have focused 
more on the impact of host government commitment on the long- 
term effectiveness of the research institution, Among the 
routine evaluations reviewed for this study, there was a clear 
correlaticn between ~nadequate support and a "lsss than satis- 
factory project performanceu rating (17 of the 23 projects with 
inadequate support were found unsatisfactory) . The effect of 
inadequate support is immediately visible through the lack of 
counterpart personnel, delays in procurement and management, 
and delays in identification of candidates for training, 
A consequence of this after the project has ended is the 
inability of the research station to maintain an adequate staff 
and sufficient equipment. (Lessons learned on this issue are 
presented in Section D since they are pertinent to institu- 
tional development.) 
Lesson  9 .  Agricultural research programs should  be planned 
w i t h i n  the broader rural development planning. 
This integration of rural development and research plan- 
ning (but not necessarily implementation) will help ensure that 
priorities are set up for research activities according to na- 
tional goals and that there will be coordination among research 
activities and other development activities that influence the 
impact of research, such as extension, the provision of inputs 
and credit, and marketing channels. 
It also will facilitate the phasing of various actions, 
including the effects of changes in policy and regulations on 
prices of crops and inputs and on marketing. Development, 
after all, is the systenatic elimination of limiting factors. 
Perhaps the effectiveness of an integrated approach to 
research and agricultural policies is best demonstrated in the 
Korea project. The Korean Government showed its mmitment to 
research by establishing a network of competent research sta- 
tions, by assuring a productive collaboration between research 
and extension, by assuring the availability of required support 
services, and by revising its pricing policy for rice, as 
needed, to encourage farmers1 adoption of a new improved vari- 
ety. This resulted in a rapid spread of the new technology. 
Lesson 10. A dialogue among pliticians, adopinistrators, and 
researchers will. greatly increase the likelihood of adequate 
support to research; the potential benefits of research for the 
host government should be made clear. 
ND government should be expected to commit its limited 
human and material resources to an activity for which it cannot 
foresee a benefit for the country or for itself. In other 
words, researchers should not expect a continuous flow of re- 
sources if they do not show some results which the governaent 
can understand as economically and politically beneficial to 
itself, and this within a fairly short time. A problem is 
likely to occur if a station expecks many years of support 
before it has anything to show for it. 
The farming system approach or problem-oriented research 
which has been foand most effective in AID experience may re- 
quire a larger staff than traditional on-station research did, 
but it also is more likely to show some rapid results, as re- 
searchers propose solutions to problems identified by farmers 
and extension agents. It can speak for itself more quickly 
than basic research does. 
The workshop participants, especially the host government 
officials and the AID field personnel, were keenly interezted 
in finding ways to demonstrate to the host governments the 
potential benefits of such research programs, a ~ d  they empha- 
sized the need for a continuous dialogue among politicians, 
administrators, and researchers during research programming and 
resource allocation, as well as during project identification 
and design, 
However, this should not obscure the fact that few coun- 
tries could possibly assume the recurrent costs for all of the 
development activities that are currently under way with AID or 
other donor-institution assistance; this is particularly true 
in the African countries which are presently in most need of 
developing their agricultural reacsrch capacity. 
D. - Cha acteristics of Effective Agricultural Research System 
The importance of adapting the research program to farm- 
ers' needs and constraints and of devising policies and support 
services that facilitate the adoption of improved technologies 
have been established. The next questions that w e d  to be an- 
swered are vs.at kind of administrative structure is more likely 
to achieve the desired results, and what kind of staffing pat- 
tern is necessary? This section will discuss training and iir- 
stitutional issues, as well as the mechanisms for coordination 
among research and development institutions. 
All the projects selected for an impact evaluation in- 
cluded a component for training and institution development at 
either the regional or national level. Whether the research 
institutions are functioning adequately after the project has 
ended is a crucial element in determining the sustainability of 
the project achievements. There are also sets of issues recur- 
ring in the evaluations: the location of the institution with- 
in a country's administrative system and within the research 
community, and the staff and resources allocated to the insti- 
tution, 
1. The Effectiveness of an Institution Depends on Its Place in 
the Administrative Structure and the Resources It Receives 
A well-trained body of researchers will ot-ily be as effec- 
tive as the institution they work for. Furthermore, the more 
motivated and competent researchers will not remain in an 
institution that does not allow for professional growth and 
satisfaction. 
Lesson 11. The mayldate and authority of  a research ins t i tu t ion  
must be c l ear ly  dsfined and agreed upon with the host govern- 
ment. 
Institutional issues were found to be a problem by most of 
the impact evaluations; although the case of "bureaucratic im- 
potence" described in the Thailand report may be extreme, it 
does illustrate how the lack of administrative authority can 
hamper the effectiveness of an otherwise competent and well- 
equipped institution. Conflict between the Research Center and 
the central Ministry of Agriculture "created an atmosphere in 
which much research done at the Center is rejected out of hand 
by the [Ministry] and often has to be redone in order to be 
acceptable. Declining budgets, loss of coordinating authority, 
frequent institutional redefinition, and loss of status and 
professional autonomy have conbined with previously mentioned 
factors to defeat efforfg to build a major research capacity in 
Northeastern Thailand.' One of the sources of the problem 
became evident early during project impleinentation when the 
Government postponed giving the Center the proper legal status. 
The report points out that AID structures and procedures in 
project design and implementation did not encourage a revision 
of the project after the project had started; the negative ef- 
fects became clear after the project itself had ended. 
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Similarly, the East African research institution faded 
away when the technical assistants left because the host coun- 
tries had not provided adequate staff and support to assure its 
sustainability. 
Implementing a project through an institution outside the 
line ministry could be a temptation in many countries, in an 
effort to assure more autonomy to the project staff. This was 
the case in Tunisia, and it did in fact facilitate project im- 
plementation. There is a danger of insufficient communication 
between the research institution and enti ties involved in agri- 
cultural development that could hamper the development of a 
long-term, self-sustaining research capacity. This is not hap- 
pening presently in Tunisia because of good personal contacts 
and exchanges among scientists in the various entities involved 
in research, partly because those individuals have been trained 
together and know each other well. This is fine as long as it 
lasts, but it does make the research institution vulnerable, 
since these exchanges have never been formalized. 
2. Institutional Development and the Concomitant Training of 
Scientists Is a Long-Term, Complex Process of Critical 
*
The training component seems to have been achieved suc- 
cessfully in all the projects evaluated except perhaps Kenya, 
but keeping the trainees on the job after their return has been 
more of a problem. 
Training is considered a major benefit in many development 
projects, especially for the attainment of scientific degrees 
which could not be obtained locally in many countries. One 
should not, however, think automatically of a Ph.D. from a U.S. 
university when talking about training. In-service training, 
short-term technical courses, and even observation tours and 
participation in professional meetings can be of great advan- 
tage to the trainees, as well as the formal M.S. and Ph.D. 
degrees. The workshop participants recommended that AID be 
particularly flexible in its approach to training. There are 
great variations among host governments in their training 
needs, which depend both on the planned research systems and 
the number and level of training of existing researchers. 
There are three key aspects in training: the level and 
scope of the training program, its timing and scheduling, and 
its location. 
Lesson 12. Training should be adapted to needs, 
Training is likely to be needed not only in the tradi- 
tional areas of expertise related to technical aspects of 
agricultural research, but also in disciplines of the social 
sciences which are necessary if the socioeoonomic factors that 
influence development are taken into acrount in the research 
program. In addition, traininq in m a n v  merit is often cited as 
important, as many researchers are given extensive managerial 
responsibilities. 
M.S. and Ph.D. training is by definition a long-term pro- 
cess. A Ph.D. may require that a candidate spend three to four 
years out of the country, even if the thesis research is done 
in-country. Remedial courses and language training can make 
the process even longer. If one takes into account the time 
necessary for identifying suitable candidates and getting them 
accepted in a U.S. university, this becomes a major enterprise, 
longer than the timeframe of a development project. 
There is indeed a major timing difficulty in projects that 
combine long-term training abroad and technical assistance. 
More often than not, the technical assistant is not providing 
in-service training to his counterpart, he is conducting re- 
search until the counterpart comes back to wsink or swim." 
Providing training assistance outside of a specific devel- 
opment project would help solve this diff icul?~. AID has done 
this in the past, and is currently funding such a program in 
the Africa Bureau, albeit on a small scale. 
Where training is provided is also an important factor. 
AID restrictions against training in developed countries out- 
side of the U.S. are a problem, especially for trainees from 
nonoEnglish speaking countries. Workshop participants encout- 
aged emphasis on arrangements through which trainees who have 
completed course work can return home and do thesis work in the 
environment and on the type of problem they will deal with in 
professional life. 
Lesson 13, There should be official linkages and feedback 
mechanisms among institutions and government en ti tie^ with 
responsibilities in education, research, extension, and the 
provision of services. 
In Section B, it was shown that feedback mechanisms from 
extension to research and among research, extension, and the 
service providers are important to an effective research pro- 
gram, This also means that feedback should exist to the educa- 
tional institutions in agriculture and the social sciences, 
which must adapt the curricula on research, extension, and 
agricultural development courses to the expected needs of 
dealing with these activities. This is essential as the coun- 
try becomes less dependent on training opportunities offered 
through donor institutions. 
Lesson 14. The scheduling of training and that of technical 
ass is tance should be ccmplenentarp. 
Routine evaluations, which focus on implementation prob- 
lems more than impact evaluations do, frequently mention sched- 
uling conflicts between the training and technical assistance 
components of a project, where the technical assistant leaves 
when his "counterpartn returns from training abroad. Preproj- 
ect training was strongly recommended by the workshop partici- 
pants and is now encouraged, at least in the Africa Bureau. 
Lesson 15. Trainees should be assured of .satisfactory material 
and professional awards. 
Staff attrition has been found to be a problem, at least 
in Kenya, Guatemala, and Nepal, in great part because re- 
searchers are given a status and payscale different from that 
of civil servants. If, in addition, professional rewards are 
insufficient because the researchers have no say in the selec- 
tion of research topics, or must work with unsatisfactory 
equipment, the danger of staff attrition is indeed great. 
Training abroad is considered a great reward, but the returned 
trainees who face difficult working conditions and low pay may 
soon be tempted to move Gn. Warnings are raised on this sub- 
ject in most of the eight evaluations. 
3. tinkaqes Among National and International Research, 
Institutions Are Essential 
Nc research institution can be fully self-swff icient, nor 
should it try to be so. This is especially true of national 
research institutions which have limited human and material 
resources at their disposal. 
Lasson 16. National research institution. should not w t k  in 
isolation. 
For reasons of research effectiveness and professional 
satisfaction of the researchers, all the impact evaluations 
(except Kenya) emphasized the absolute necessity of establish- 
ing effective coordination mechanisms among the various govern- 
ment institutions related to agricultural development, including 
the research institutions, and more specifically between the 
research institutions and the extension services. In additien, 
the importance of coordination and exchange of information be- 
tween research statians within the country as well as witn 
regional and international institutions was emphasized. 
The evaluation team in Guatemala found that "IL'TA~s links 
to international agricultural research centers and to U.S. ten- 
ters of technology expertise were highly productive. Technolo- 
gies and cancepts from these centers were applied in Guatemala, 
and through these same centers the Guatemalan experience is 
coming to the attention of other countries around the world. 
Both AID as an Agency and its Missions within each country 
should be aware of the capabilities of research centers and 
consider ways to make use f these resources in future research 
and development efforts . .I? 
Rn effective means of coordination has been the creation 
of working groups in which representatives from the various 
agencies and institutions regularly exchange information on 
achievements and future plans. For example, in Nepal, where 
research stations are specialized by coaunoeity, yearly work- 
shops enable the researchers to present their findings to their 
peers, discuss each station's future program, and coordinate 
some common trials. The Cropping Systems Working Group in Asia 
has become a much appreciated means of communication amoVrr 
national scientists in the region. 
Lesson 17. An international research entity can provide very 
useful assistance to national research systems. 
This is verified in the impact evaluations which assessed 
the impact of international institutions (CATIE in Central 
America, WARDA in West Africa), as well as the evaluation of 
the Tunisian national system, which greatly benefited from 
CIMMYT assistance, and that of the Guatemala institution. 
The CATIE evaluation also found that exchanges of informa- 
tion and coordination among institutions were useful, and it 
calls for "maximum collaboration and information sharing . . . 
among related projects and programs." It does point out, how- 
ever, that such "col~aboration and synergismn pose difficult 
manager ial problems. 
The WAIQDA report raises some interesting issues. It 
points out that a regional institution "should not be used as a 
fallback resource when national systems prove administratively 
inadequate for pursuing . . . development of objectives, but 
rather as a means to improve the scientific inadequacies of 
these national ~ y s t e m s . ~  Donors should not use a regional 
institution as a substitute manager for their national develop- 
ment programs, thus preventing the regional institution f r m  
assuming its own scientific role. The team did find WARDA to 
be "a particularly eftective quality control, advisory backstop 
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to the national research systems of the 15 countries it 
serves. " 
Logistical Difficulties Should Not Be Underestimated 
While logistical difficulties are to be expected in any 
development activity, they appear with a vengeance in research 
projects, which of ten include large training and commodity com-  
ponents, The very thought of ordering one million dollars 
worth of scientific equipment, bringing it into the country and 
getting it out of customs, and respecting the regulations of 
AID, the host government, and the contractor's institution 
ought to give nightmares to even experienced project officers. 
That task, however, is given not to an experienced procurement 
officer but to the chief of party of the research project, who 
is selected for the job on the basis of research experience and 
accomplishments. 
Many routine evaluations point out that the chief of party 
is obliged to neglect his/her research role simply to keep up 
with--or try not to get too far behind--the Fanagerial tasks af 
the project team. This can lead to much fru3:ration and bad 
feelings between the technical assistants and the host govern- 
ment, as both sides are shortchariged in the process. 
This situation is compounded in a loan, when logistical 
suy2ort of the technical assistants is to be provided by the 
host government. Some routine evaluations have recommended 
that in such a case, A I D  should assure that adequate logistical 
support will be available on time, either by budgeting for it 
or through precedent conditions. This does not apply to normal 
recurrent costs of the host institution, only to special ex- 
penses for the direct benefit of the technical assistants 
(e.g., housing, transportation, and secretarial services) . 
IV. UTILIZATION OF LESSONS LEARNED FOR FUTURE A I D  ACTIVI TIESI* 
Lessons from past experience are worthless unless they are 
incorporated into the planning and implementat ion of new act i v -  
ities. About half of the Workshop on Impect of Agricultural 
Research was devoted to small group discussions of how the 
 his section draws heavily from the Workshop Proceedings 
presented in ~ppendix D. I t  is not an official statement of 
A I D  policy or strategy, but the sum of the experience of the 
workshop participants. 
lessons learned could be incorporated into the design and im- 
plementation of future AID activities. The result of these 
discussions is summarized in Section B below, The discussions 
were not limited to the design of "good projects." A good 
project, however one defines it, does not fulfill its develop- 
ment goal if it does not establish a sustainable and effective 
indigenous research capacity. 
A. The Chanqing Relations Between Host Governments and Donor 
Institutions 
Several formal presentations during the workshop discussed 
the changing relations between host governments and donor in- 
stitutions. Mr. Curt Farrar, then Deputy Assistant Administra- 
tor for Resecrch with the Science and Technology Bureau, USAID, 
emphasized that many dimensions of current assistance to re- 
search are changing, 'among which are a Zecelerating growth of 
investments in international research centers, increased donor 
collaboration, a stronger focus on understanding the farmers, 
an awareness of needed changes in training programs and time- 
frames for research assistance, and finally a greater interest 
in assisting national research systems and institutions. More 
attention is also being given to involving the private sector 
in technology innovation and support services. 
At a time when development concerns are becoming more 
complex, the mechanisms that provided assistance in the past 
are becoming less effective, The private foundations whose 
leadership was at the origin of the international centers net- 
work have much reduced their activities in research. The 
international research centers have accomplished dramatic 
breakthroughs but must now handle more diversified local needs 
under less favorable agroecological conditions. The technical 
expertise of USAID has greatly decreased because of a shift 
toward managerial staff and an increased reliance on contrac- 
tors for technical assistance. The international development 
banks are emphasiziqg resource transfer rather than development 
programs. 
Professor Vernon Ruttan (University of Minnesota) pointed 
out that while successful research projects can be found, suc- 
cessful research programs and national systems are rare, and in 
many cases the development of physical facilities is outstrip- 
ping the growth of a country's capacity to use the facilities. 
A disturbing phenomenon is the cycle of rising national re- 
search capacity resulting from donor activity, followed by 
relative deterioration, as may have been the case in Thailand 
and Kenya. 
Donors need to ask if this problem is related to the way 
they do business or if the donor project system provides per- 
verse incentives to the leaders of national systems, The po- 
litical systems of most countries cannot be relied on to turn 
out Dgood* people. They can be relied on to turn out ambitious 
individuals, and ambitious individuals respond to organized 
pressure. Research managers have to learn to marshal1 politi- 
cal support, and a few national managers have done so. For 
many, however, donors are easier to deal with than national 
financial sources, and this discourages research leaders from 
building the political support essential for a sustained pro- 
gram. 
Ruttan pointed out that decisions related to project 
assistance should be rade by criteria of the national system, 
not by those of the donor system. This is true also of project 
evaluations. Professor Ruttan proposes a formula by which 
donor support would be based on increments of national support 
and so would give the correct incentives. The formula would 
vary from country to country as a function of both fiscal 
strength and political will. Under this system, decisions 
would be left to the host country, the learning process would 
be rapid, and self-interest would bring increasing productiv- 
ity. 
A second-best alternative w o ~ l d  be planning between donors 
and the host country following the Joint Commission on Rural 
Reconstruction (JCRR) model in Taiwan. The process of learning 
and internalizing the management process would be slower under 
this alternative. 
There would be opposition to this strategy, flowing chiefly 
from the loss of identity of donor contributions. However, many 
countries would support Ruttan's ideas. Participants Prom the 
Philippines pointed out that researchers are grateful when 
donors negotiate with their Government to increase commitment . 
Once there is an international contract, it tends to maintain 
the stability of the research program even through changes in 
government. 
The CGIAR experience has provided some lessons regarding 
- the value of continuity and maintenance of funding, the value 
of periodic replanning, and the utility of external, formalized 
reviews. The donors who make up the CGIAR treat their national 
efforts differently, however. They expect too much, too soon. 
They need to apply to national efforts what they have learned 
through the CGIAR. 
Professor Ruttan suggested that a Consultative Group for 
National Agricultural Research (CGNAR) could have an impact on 
national systems comparable to that of the CGIAR on the inter- 
tational centers. With a five-year planning horizon and a two- 
year plan of work that is continually rolled forward, all 
actors would have a basis for comitment. Donors could set 
some minimum requirements regarding linkages among research 
institutions. The CGNAR would consist of two national leaders 
(one from research and one from planning) and one representa- 
tive per ionor. 
The CGNAR may need a group, probably internal to the re- 
search system, tc provide information and analysis. Donors 
would need to indicate their intended level of support far 
enough into the future to allow the national government time to 
adjust to changes and to provide for security of expectations. 
Some regional research has produced good results, but it 
is often beset with political problems and may have no institu- 
tionalizing mechanism. An institution like WARDA, which is 
independent of national mechanisms, has been found to be espe- 
cially helpful for training and, surprisingly, for identifying 
and coordinating micro-level research. Networks of researchers 
from developing countries could be useful when the country pro- 
grams really are interdependent. The success of the Cropping 
Systems Working Group in Asia is encouraging. 
While not all workshop participants agree? with Professor 
Ruttan's proposal, it was generally felt that the role of in- 
ternational centers and regional institutions will change as 
the capacity of national systems improvee. Indeed, the mandate 
of the International Service for Natioral Agricultural Research 
(ISNAR) , the youngest of the international research centers in 
the CGIAR, is to provide assistance to host governments in 
strengthening their own research system, rather than to organ- 
ize research programs directly. Donor countries are also in- 
creasing coordination of their activities, for example, through 
the Cooperation for Development in Africa (CDA) . The United 
States has taken primary responsibility for coordination of 
assistance to agricultural research under the CDA. 
B. Suggestions for AID Assistance 
1. Planning Assistance to Agricultural Research Activities 
Throughout the impact evaluations and the workshop, the 
importance of adequate macropolicies and of government support 
to the research system was emphasized. Thus, the current em- 
phasis in AID on facilitating policy changes that will encour- 
age food production is supported by past experience. A project 
must be designed to fit national objectives. This means that 
there may be country-specific answers to specific issues and 
situations and that the strategy selected for assistance must 
fit the host government's political set-up. The total environ- 
ment, farm-level constraints, economic policies, and institu- 
tional capabilities should be taken into account. A project, 
or even the AID program of assistance, does not necessarily 
address all of the constraints identified, but it better be 
aware of them. 
Coordination between the government, AID, and other donor 
institut5ons is essential, at this early stage, to determine 
government commitment and priorities as well as to assess the 
constraints and resources at hand, The host goverment should 
be actively involved in the preparation of assistance programs, 
project identification, and pro ect design. The issues of d availability of counterparts an potential trainees, the ca- 
pacity of the host government to assure its contribution to 
projects and recurrent costs, the potential conflicts between a 
project's timeframe and a realistic schedule and phasing of 
activities should be discussed with the donor institution very 
early in the process. 
In some countries, this may mean that assistance at the 
policy and program level will be required first, and that a 
"critical massa of personnel, facilities, and management cap- 
ability (both at senior and junior levels) must be assured 
before a full research program can be established, 
Workshop participants recommended that donor institutions 
resist the temptation of pushing a research program through by 
temporarily duplicating insufficient local institutions. 
Short-term projects run entirely by expatriates make a limited 
contributicn to the national research capacity, 
Institution-building and the concomitant training of sci- 
entists is an especially long-term, complex process of critical 
importance to the sustainability of a research project, If an 
existing institution is to be strengthened, it must be care- 
fully selected and treated as part of the overall administra- 
tive system of the country and not as an isolated entity. 
Training of counterparts for both scientific and managerial 
tasks is an integral part of institution-building, 
Bilateral agreements with developed countries and inter- 
national organizations are not the only sources of assistancej 
technical cooperation and exchange of trainees among developing 
countries should also be encouraged. 
However, both the institutions and the host governments 
need visible results on a rather frequent basis as a justifica- 
tion for continuing assistance and as an enticement to policy- 
makers to reinforce their commitment to the research program 
and to continue funding, This can be achieved if it is in- 
cluded in the program planning and if the project scientists 
and managers are committed to it, 
A well-run research system can give the government a pow- 
erful tool for development if it is used both for technology 
generation and for problem solving at the level of micro- 
agroecolog ical regions. Used in this way, research investments 
can give short-term as well as long-term payoffs, 
However, a major difficulty for many donors, and certainly 
for USAID, is the fragmentation of assistance into relatively 
short projects. This does not allow adequate planning for most 
research programs and unduly taxes the host government with re- 
quirements for counterpart, support staff, and recurring costs. 
It is likely that long-term commitments, if only in principle, 
to agricultural research programs will be more acceptable to 
host countries at the political and technical level. Mr. Joseph 
Wheeler, then Assistant Administrator of USAID, was sympathetic 
during the workshop to the suggestion that A I D  make a commitment 
to long-term projects or programs. With long-term approval, 
funding could still be handled on a project basis. This, how- 
ever, requires from both A I D  and the host government a long-term 
research program with assigned priorities and definite goals 
clearly tied to national development goals. Such an exercise, 
by itself, would be extremely beneficial to the research system 
and to the government, as was shown in Section 111, 
Since, for the foreseeable future, A I D  will provide as- 
sistance in the form of projects, further recommendations in 
this report are made within that framework. 
2. Project Design 
The preparation of project documents is a complex and 
lengthy process. Negotiations will have to take place between 
agricultural research institutions and various sections of 
government, between donor country mission and home office, and 
between country and donor. The host country may spend six 
months to a year before a proposal is ready for A I D  review. It 
is essential that the project design be as collaborative an 
effort as possible to attain the support of all parties within 
both the government and the mission. 
Since agricultural research is a long-term endeavor re- 
quiring a steady support of funds, donors should consider 
whether to include funds for operating expenses in the project, 
and how incentives can be built in for national governments to 
find sources of long-term support for these increments to the 
agricultural research system, A realistic assessment of the 
resources the host country can provide, especially human re- 
sources and operating funds, should be made during the project 
design. 
Project design should be influenced more by the implemen- 
tation of the host country than by the theoretical considera- 
tions of the AID administtation. As projects go through the 
various clearance processes in AIDflashington, and each office 
looks at them from its particular viewpoint, they tend to ac- 
quire appendages that may inhibit their implementation. Bang- 
ladesh has developed a project implementation document that 
responds to the project document, but that is related to host 
government procedures and uses government vocabulary. It may 
be a useful model for other missions. 
Project targets ceed to be realistic, attainable, and re- 
lated to the real world and specific country conditions. Per- 
haps this needs to be reiterated more often in Washington than 
at the missions. The project designers need to have available 
an appraisal of the farming technology used in the area and an 
assessment of the policy and institutional framework of the 
country. Documents such as the Country Development Strategy 
Statement and the Social and Institutional Profile, when avail- 
able, should be complemented with special assessments as nec- 
essary. 
Indicators of progress at various phases during project 
implementation should correspond to the target projects. The 
preparation of good baseline data and a regular monitoring of 
project progress make it possible to assess progress toward 
institutional and research goals and to revise these activities 
during project implementation when inadequacies in planning or 
unforeseen difficulties are encouqtered. This requires that 
the project paper maintain some flexibility in the implementa- 
tion schedule and program. 
Scheduling of project activities as listed in the project 
paper is often a cause for difficulty, especially those involv- 
ing training and technical assistance. Training may need to be 
started well before other project activities if trainees are 
important to project implementation. Having available a prese- 
lected pool of persons who have been cleared by their govern- 
ment to receive training may speed the training process. 
AID Management of Research Projects 
AID'S resources (particularly in-house talent and operat- 
ing expenses) must be marshalled to support project managers in 
the field. Often managers for country-level research projects 
have insufficient technical experience and require backstopping 
to do an effective job. They should have access to training, 
technical assistance (including consultants), and research net- 
works that permit them to draw on top expertise, both within 
the country and externally. Xn regard to technical assistance, 
closer relations should be developed between the international 
agricultural research centers and the missions--perhaps on a 
more formal basis. 
The workshop participznts, however, believe3 that reliance 
by the project manager on technical backstopping should be only 
a temporary stopgap. Better research-oriented training of man- 
agement professionals should be the rule: generalists may not 
know how to handle difficulties and crises in research imple- 
mentation. Assignment of AID agricultural professionals should 
be based on the appropriateness of their language skills, 
training, technical specialty, and geographic experience. 
Ideally, the AID manager should be assigned through the 
life of a project. The mission participants to the workshop 
also recommended that the AID manager spend more time on the 
project site (s) rather than at the mission, and even live in 
the project area, as should the bost country manager. 
Flexibility is essential in managing a research project; 
however, this does not mean disorganization: an appropriate 
management plan should be agreed upon with the host country and 
enforced. The workshop participants emphasized that the 
project manager must clearly and cogently commvnicate AID 
regulations to the host country and to the AID contractor. 
Difficulties too often arise because of lack of information and 
communication among the host governamt, contractor, and AID 
staff, yet it is essential, for the rules and regulations of 
each institution involved must be respected and eventually 
reconciled. 
Host country managers and/or project leaders and donor 
counterparts should meet periodically to take stock of imple- 
mentation. The AID administrators and the AID agricultural 
professional (project manager) should participate in these 
periodic monitoring reviews along with their host corrntry coun- 
terparts. Efforts should be made to arrange these reviews so 
as not to duplicate those already scheduled by host country 
governments. Host country scientists and administrators should 
make sure that reports of monitoring reviews reach the levels 
of the research institution and government where plans are made 
and funds are allocated. 
4. AID Evaluation of its Assistance to Research 
Research projects usually have a dual goal: they seek to 
produce specific technological outputs as well as to develop 
the institutions involved. Both are long-term goals and their 
accomplishments cannot always be measured adequately within the 
scope of the project. 
Project design is the most critical factor in achieving an 
effective evaluation program. The design of the project itself 
is more important to evaluation than the design of the evalua- 
tion per se. Project targets should be realistic. Overopti- 
mistic targets make useful evaluation more difficult and 
exacerbate the antagonisms inherent in evaluation. Without 
flexibility in the project design, evaluation is much less ef- 
fective: there is little point in recommending changes in a 
zesearch program if the project design does not have sufficient 
flexibility to permit such mid-course corrections without a 
major redesign effort. The project's institutional placement 
affects the willingness of host country officials to partici- 
pate actively in evaluations and in the project itself. 
The evaluation design should consider not only the tyse 
and scheduling of evaluations, but also the methodology to be 
used, the composition of the team, and the necessary pre- 
evaluation preparation. Project information systems must be 
established from the beginning of the project in order to pro- 
vide the raw materials needed for evaluaticn and project man- 
agement. Data cannot be gathered by the team unless adequate 
preparation is made. 
Finally, evaluation is not an unnitigated good. Evalua- 
tions can be disruptive and divisive as well as constructive. 
This is particularly true when evaluation staff members do not 
have a technical background sufficient to judge project 
achievements. The workshop participants made four recommenda- 
tions to increase the effectiveness of evaluation: 
1. Participation by host country representatives, AID 
mission personnel, AID/Washington managers, and outside experts 
is critical to evaluation success, if they h a w  the necessary 
language skills and country experience. Host country partici- 
pation is essential for meaningful evaluation, despite the po- 
litical and technical difficulties that this may pose. Effec- 
tive AID/Washi!qton participation is hampered by the conflict 
between its personnel's technical skills and administrative 
duties. 
2. Project design should establish a mechanism for sus- 
tained evaluation attention. This ~ s y  take the form of a peer 
review committee drawn from host country, \ID, and other 
sources. It may also take the form of a contracted, informal. 
arrangement permitting a core group of individuals to be in- 
volved in several. evaluations over time (regardless of their 
institutional location). This continued overview would in- 
crease both the value of the recommendations made and their 
acceptability to project staff. 
3 .  Research projects shouid be flexible enough to allow 
for changes during project implementation, Project control 
must therefore be decentralized to allow the AID mission and 
host country managers to respond constructively to evaluation 
recommendations. The research process dees not permit complete 
planning, but requires a flexible response to opportunities as 
they are identified. 
4. Research evaluation requires an explicit methodology 
and a carefully developed plan to guide team performance. The 
overall guidelines f ~ r  such evaluations should be revised and 
made more available, but this does not obviate the necessity 
for tailoring this design to specific needs and fully briefing 
teams on the job they are expected to perform before they go 
out. 
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KITALE MAIZE: THE LIMITS OF SUCCESS 
AID first became involved with hybrid maize research in 
 kc,,-^,: in 1963, through the Organization of African Unity and 
the ast African Community. By 1970, the yield of the original 
tybrids had been successfully improved by 25 percent under 
research station conditions. The breeding program was 
continuously followed with similarly positive results until the 
EAC broke up in 1977. Other aspects of the A.I.D. program were 
less rewarding. Research to improve maize protein quality and 
to develop varieties for low rainfall areas did not succeed. 
Nor did the attempt to train Kenyans and integrate them into 
the research operation succeed. When the last American 
scientist left almost 15 years after the first A.I.D. project 
began, the effort was not sustained by Kenya. 
In 1964, the first hybrid maize seeds were released for 
commercial production. Hybrids produced a remarkable 40 
percent increase in yield over lccal seed and proved 
appropriate to the environment of the high potential areas of 
Kenya* with their fertile soils, abundant rainfall, and 
moderate temperatures. At the time, it was assumed that 
African farmers would continue to use the local improved 
variety rather than the new hybrid--it was less prone to crop 
failure and it could be re-ued year after year whereas hybrid 
seed had to be re-purchasec: each year. But the hybrid was 
clearly superior in yield, enjoyed the status of a crop used by 
large farmers, and small fazmers soon demanded it. By 2977, 
the majority of smallholders in high potential Central, Rift 
Valley and Western Provinces grew hybrid maize and their 
production far surpassed large farmer output. 
An aggressive private firm, the Kenya Seed Company, 
reproduced the seed, distributed it, and promoted it throughout 
the country via a network of private shopkeepers. Extension 
agents demonstrated the use of improved cultivation 
techniques. The government-supported official prices and 
marketing system provided incentives, particularly for large 
farmers, to adopt and profit by the hybrid technology. 
Innovations are usually unfair in the sense they reward 
those who have the means to benefit from them. Consequently, 
it is not surprising that hybrid maize was of greater value to 
those farmers with sufficient iaildp labor and capital to fully 
utilize the innovation. More surprising is the large number of 
smallholders who did gain access to the hybrid maize technology 
and who have improved their food security as a result. The 
overall impact of the increased maize production attributable 
to the use of hybrid seed is that Kenya has continued to be 
more or less self-sufficient in maize, the country's staple 
food. As a result, Kenya, despite a very high rate of 
population growth, has not had to face some food policy 
problems which have confronted other developing countries. 
Without hybrid maize, population pressure would likely have led 
to a demand for more land for food crops and a reduction in 
less essential export crops. Hybrid maize helped to keep the 
price of food down in the cities, thus muting the pay demands 
of urban workers and keeping Kenya attractive for foreign 
investments. 
There is a question, however, whether the government saw 
the increased production of maize as more of a problem than an 
opportunity. The government continued a pricing and marketing 
system more suited to dealing with the problems of scarcity 
than those of abundance. The Maize and Produce Marketing Board 
responded to an obvious need for increased storage capacity, 
for example, with too little, too late. Nor did the government 
take adequate measures to ensure the continued success of 
hybrids by: guarding the flow of critical inputs, including 
sufficient credit and chemical fertilizers; and being 
supportive of the research facilities which made the hybrids 
possible. The loss of the incremental benefits which the 
A.I.D. project demonstrated were possible by improving hybrid 
seed year to year, cannot be calculated--but based upon the 
benefits derived from the program in early years, the loss is 
substantial. 
Smallholders have not yet exerted policy influence on the 
government (as did the European-dominated large farm sector 
prior to Independence) by forming effective organizations of 
their own. If government policy toward maize is to become more 
effective, it will require not only better long range planning 
but wider popular participation, especially among smallholders, 
in its formulation. 
From the experience of hybrid maize in Kenya and from the 
observations of Kenyan maize growers and consumers, an A.I.D. 
evaluation team drew seven key lessons: 
Simplicity and viability were the decisive factors in 
the success of hybrid maize. 
The private sector was crucial in the rapid diffusion 
of hybrid maize. 
Perfect equity cannot be expected even from the most 
successful technology. 
The long-term continuity of foreign experts was basic 
to the success of the breeding program. 
Foreign advisors and finance do not automatically create 
institutional capacity to perform agricultural research. 
6. Pragmatism and skepticism should surround A.I.D. support 
for regionalism. 
7. Too many lessons should not be drawn from a unique 
experience in one African country. 
Central America: Small-Farmer Cropping Systems 
The small-farmer cropping systems research project in 
Central America was selected for evaluation as part of A.I.D.'s 
effort to assess the impact of its activities in several 
development sectors. Field work for the evaluation was done in 
Costa Rica, Guatemala, Honduras and Nicaragua by a six-person 
team in February 1980. The findings and interpretations are 
those of the team and pertain only to this project. However, 
they will contribute to a forthcoming analytical report for the 
agricultural rcscarch sector as a whole. 
In 1975, AID'S Regional Office for Central American 
Programs (ROCAP) began support to the Center for Tropical 
Agricultural Research anr! Training (CATIE), -located in 
Turrialba, Costa Rica, to develop and test 'a coordinated 
regional research approach for improving the cropping systems 
of small farmers in Central America.' CATIE agreed to 
negotiate working arrangements with the principal agricultural 
research institutions of the five Central American republics. 
These arrangements were to provide for CATIE and national 
scientists to collect survey data on the cro..~ping practices and 
crop yields of the peasant farmers as well as data on their 
socio-economic environments. Then the scientists were to work 
with representative farmers by setting up experimental plots 
designed to test and evaluate alternative crop combinations for 
their potential in increasing production and income. 
ROCAP undertook this project with the expectation that 
CATIE would develop and demonstrate an innovative 
multidisciplinary methodology for doing research on the 
cropping systems of the small farmers of Central America. It 
hoped to mobilize a permanent regional institutional capacity 
and commitment for on-farm research and training addressed to 
the needs of this vital sector of rural society. It also 
expected to see CATIE produce, through the project, improved 
cropping systems alternatives for different ecological zones of 
the region that might be suitable to rapid verification and 
dissemination by the national institutions. Its longer-term 
goal was that as farmers adopted these proven, improved systems 
the total yields from small farms would significantly increase 
and family incomes would rise. 
By the end of the project in 1979, CATIE had made working 
arrangements and had carried them out in varied ecological 
zones of all five of the Central American republics. Twelve 
agricultural scientists from CATIE had been engaged full-time 
in on-the-farm research. They had developed and demonstrated a 
cropping systems research methodology working on the farms of 
seventy-five smallholders. Impressive production gains and 
potential ecaonomic benefits had been documented for the ten 
major cropping systems alternatives elaborated by the project 
staff. But these alternatives were yet to be verified through 
extensive field trials in the region. However, one highly 
promising alternative crop mix of sorghum and bcans, which did 
undergo limited verification, had been adopted by Nicaraguan 
agricultural officials for widespread dissemination among 
peasant farmers. 
During this five year period, CATIE increased its graduate 
training on small-farm systems and generated a five-fold 
increase in its budget, largely from international donors and 
almost exclusively for smallfarmer oriented agricultural 
research activities using the "systems" approach. CATIE' s 
institutional commitment to improving small farmer production 
had become well established as had its ability to work with 
national institutions in the region. 
Although the project had achieved most of its stated 
objectives, the beneficial impact of the emergent research 
methodology and of the expanded institutional capacity at CATIE 
on large numbers of small farmers was yet to be demonstrated. 
There was no wide-scale adoption of the newly tested cropping 
systems alternatives developed from the on-farm experiments. 
In spite of this and partly because of it, some lessons were 
learned from the project evaluation. 
Doing agricultural research on the farms of smallholders, 
as opposed to research done on far-removed experimental 
stations, holds much promise for the development of truly 
appropriate production technologies and their more rapid 
adoption and dissemination. But for that potential to be 
realized, the projects should be designed to include the full 
cycle of research through both verification and dissemination. 
Donors sponsoring such research should provide the time and 
resources necessary, perhaps eight- to ten-year authorizations, 
to allow for validated technologies to reach numbers of small 
producers. International or regional research instituti.ons, 
like CATIE, must be prepared to maintain their collaboration 
with the national agencies, not only to support the 
verification and dissemination phases as they come on line, but 
to capture important findings during these phases for improving 
subsequent research work. 
Agricultural institutions undertaking on-farm systems 
research must give adequate attention to non-agronomic 
issues--such as input constraints, market analysis, and 
household and area labor availabilities by season--in the 
planning of the research, the analysis of constraints to 
production, and the implementation of research, verification, 
and dissemination programs. To do so requires that the 
institution have adequate staff skills in the social sciences 
and in farm management within the multidisciplinary teams 
undercaking each phase of t h e  research effort. 
Scientists need to be aware of the difference between doing 
research on small farms and doing research with the active 
interest and participation of small farmers. The former may 
well inform the agricultural scientist about agronomic issues, 
but only the latter is likely to edccate both the scientist 
about how the small-farmer household economy works and the 
farmer about new agricultural options that will fit with the 
economy. Several of CATIE's field staff demonstra-ted that 
being a scientist and an involved particjpant, or even change 
agent, are not mutually exclusive roles. 
Korean Agricultural Research: The Intearation 
of Research and Extension 
A profound change occurred in the early 1970s thet 
transformed the Korean Government's rural development 
strategy. From one emphasizing indcstrial exports, the costs 
of which were largely borne by the Korean farmers, the strategy 
evolved into one devoted to improving rural Korean life. The 
genesis of this approach was both palitical and economic: a 
hardening of PL 480 terms and the results of the 1971 election 
that amply demonstrated that government support had eroded in 
the countryside. The Korean Government responded with a rice 
pricing policy advantageous to t h e  farmers, the strecgthening 
of the extension service, t h e  formulation of the Sae-maul ('New 
Village') Moverent, and a rzptd increase in rural 
infrastructure. 
The origins of AID'S support to agricultural research are 
found in the Korean Agricultural Sector Survey (1972) and 
succeeding documents that advocated a strengthening of research 
as a primary need. The project, proposed in 1973 and 
implemented in 1974, provided $5 million for a tripartite 
program to strengthen the capacity of the Office of Rural 
Development of the Ministry of Agriculture and Fisheries. It 
included training of Korean researchers overseas, equipment 
(including a computer and library materials), and both resident 
and short-term expatraite advisory services. At the close of 
the project in 1980, 21 Ph.D. students and 17 M.S. students 
were trained overseas, while an additional 94 received 
short-term training and 106 participated in observation tours. 
Although there were problems with the English language 
competence of prospective students, the training aspects of the 
project were universally regarded as the most successful part 
of the program. Of notable, but secondary, importance was the 
provision of equipment and supplies, especially the computer 
and the library materials. Lagging far behind was the value of 
resident expatriate assistance, which was of marginal use to 
the project but was 'more significant in terms of relieving the 
AID Mission from coctinuous monitorzng of the project than in 
providing help to the Koreans. Of greater importance was 
shorter-term foreign technical advice. 
The inchoate goal, from a Kcrean perspective, was probably 
rice self-sufficiency--a strategics political, and economic 
objective, The project purposes, however, were specified in 
considerable detail outlining exact yield increases on 
agricultural experimental stations over a ten-year period in 
the areas of rice, barley, wheat, and soybeans as well as 
generalized improvement in potato production and in the 
cropping systems. Specific increases were also proposed for 
farm fields for the same time. Since the decade of crop 
improvement is to end in 1984, this evaluation must be 
somewhatcircumscribed. 
The project paper suffered from spurious specificity 
regarding experimental station crop increases. Before the 
project began, experimental yields were higher than those 
indicated in the paper, often by considerable amounts. The 
research breakthroughs that the project anticipated were 
generally made prior to the project. Farmer yields may well 
reach their objectives by 1984, but the AID project was only a 
beneficial increment to Korean agricultural research. It 
supplemented an existing, competent system, but offered little 
that was innovative. 
The concentration on rice led to a lack of emphasis on 
other crops, an inattention caused by national concerns as well 
as social and economic factors the project ignored. Although 
there have been increases in crop yields, hectarage of the 
other crops has consistently been falling, even before the 
project began. Thus, national targets will not be met even if 
a relatively few farmers benefit. The choice of some of the 
crops covered by the project such as wheat: soybeans and 
potatoes seems questionable, as does the emphasis on increased 
fertilizer responsiveness. 
Critical to a developmentally effective agricultural 
research program is the transference of experinental results to 
the farmers. Through a widespread extension service, a farmer 
training program that includes almost all families annually, 
demonstration plots, and the Sae-maul Movement, Korea has 
developed an authoritarian but effective means of dissdminating 
researc5 results. 
Thus, beginning in 1972 the spread of the high-yielding 
varieties of rice was pushed with alacrity by the Korean 
bureaucracy in response to a national command structure. The 
effort was effective, m k i n g  Korea self-sufficient in rice by 
1975. Yet there were two inherent problems in this 
comprehensive effort: these varieties were sensitive to cold, 
and new races of the fungal disease called blast normally 
develop after a few years if large areas are planted to a 
single variety. 
The crisis developed first in 1979 with a drop in 
productio; caused by blast follo#ed by a disastrous 1980 crop 
due to cold temperatures. The rice crop fell by one-third, 
creating a crisis of confidence in the government and in the 
guidance service. 
Ironically, the failures of 1979 and 1980 can be attributed 
to the strengths of the Korean guidance service. Thus it8 
weakness is based on the omnipresent bureaucratic hierarchy 
that, in contrast to most developing societies, can transform 
research into production. In singleminded pursuit of its 
political goals, it neglected elemental precautions that might 
have avoided the problems of the last two years. 
Agricultural research was an appropriate intervention for 
AID at the time. It assisted a well-established, agricultural 
research network, but did not materially transform it. It 
created no new institutions. 
Agricultural researech will continue in Korea but 
replication abroad will be difficult. Any successful adaptive 
agricultural research project will be dependent upon a positive 
pricing policy, an effective extension service, rural 
infrastructure, and continuous contact with international 
research centers, among other factors. Political will is 
required for its success, but too strong an emphasis on 
political objectives can undercut its effectiveness. 
Guatemala: Development of the Institute of Agricultural 
Science and Technoloqy (ICTA) and its Impact on 
Agricultural Research and Farm Productivitv 
During the decade of the sixties, food production in 
Guatemala barely kept pace with the demands of a growing 
population. In 1970, the Government of Guatemala initiated a 
restructuring of public agencies to provide coordinated service 
to small food-producing farms. An innovative organization, the 
Institute of Agricultural Science and Technology (ICTA), 
emerged from this restructuring with responsibilities for 
generating and promoting the use of improved technologies in 
basic f w d  crops. AID supported this restructuring with a 
series of loan and grant projects beginning in 1970. 
In 1975, AID approved the Food Productivity and Nutrition 
Project. Its purpose was to increase the production and 
nutritive quality of basic food crops in Guatemala and to 
strengthen and develop ICTA as an institution. Of $1.73 
million allocated for the project, $1.2 million was for 
expatriate technical assistance, including plant breeding 
experts and other technicians who staffed ICTA while 
project-sponsored Guatemalans were being trained to assume 
positions within the new Institute. 
Three crops, maize, beans, and sorghum, were targeted for 
increased production. Working with experts from international 
agricultural research centers, ICTA personnel developed new 
varieties and tested them under small farm conditions by 
collaborating with farmers. With the assistance of the 
Inter-American Development Bank, a seed service was organized 
to process seed and help maintain genetic quality. 
New varieties of botn maize and beans were introduced and 
increased yields have been recorded. Using improved seed and 
other technologies recommended by ICTA, collaborators have 
obtained increased yields. Gains in maize have been primarily 
in lowland varieties, but one new highland variety is 
promising. The impact of new seed on maize production is 
expected to increase as the amount of seed produced increases. 
New varieties of beans may reduce or eliminate the need for 
costly programs to control Golden Mosaic. New varieties of 
sorghum were not released until 1980 and thus could not be 
evaluated. However, they appear markedly superior to 
previously available varieties. 
In addition to developing and recommending improved seed, 
ICTA developed and recommended other farming practices related 
to increased yields, such as planting distances, seed 
densities, fertilizer applications, and weed and insect 
control. Indices of acceptance developed by ICTA indicate that 
increasing numbers of farmers who have collaborated in the 
fieldtesting of such new technologies are adopting ICTA 
recoranendations. Interviews with ICTA personnel and with 
individual farmers support this impression. 
The AID project facilitated and hastened the strengthening 
of ICTA as an institution. The number of ICTA staff increased 
and staff qualific?tions improved. Expatriates facilitated the 
research work of ICTA and its growth as an organization. With 
project support, 10 Guatemalans received advanced training and 
by 1979 and 1980, they were returing to ICTA to replace 
expatriates. 
However, high attrition rates among personnel with advanced 
degrees are a serious problem for ICTA. Rigid salary schedules 
are apparently responsible, but ICTA managers have been 
unsuccessful in efforts to obtain the authority to revise these 
schedules.  wit^. the departure of expatriate advisors, these 
high attrition rates may make sustaining and expanding the 
present ICTA system more difficult. 
Some confusion remains regarding the respective role of 
ICTA and DIGESA, the extension service of the Ministry of 
Agriculture, particularly as ICTAes approach to research draws 
on some techniques of traditional extension methodology. ICTA 
and DIGESA are working on this problem, and it seems likely 
that new patterns of relationships will develop. 
ICTA has come to represent a new model for agricultural 
research that planners and researchers in other countries are 
studying and attempting to replicate. If there is continued 
and increased support from the Government of Guatemala, it will 
be able to sustain and expand its present activities. 
Food Grain Technoloqy: Agricultural Research in Nepal 
In 1957, the U.S. Operaticns Mission initiated support for 
a broad-ranging agricultural development effort in Nepal. This 
project continued without pause for 17 years, largely in 
pursuit of the ~bjective of increasing Nepal's food grain 
production capacity by enabling and encouragins Nepali farmers 
to apply the techniques of scientific agriculture. While the 
U.S. financial and technical assistance was continuous, the 
emphasis, the pace, and the amount of Nepali involvement were 
altered considerably dnring the course of project 
implementation. The project began as a "general agriculture" 
initiative and gradually evolved to its concluding emphasis on 
the development and dissemination of "food grain technology." 
The project successfully contributed to the establishment 
of agricultural research and extension systems by training 
almost 600 Nepalis to the B.S., M.S., and Ph.D. levels and by 
constructing facilities for research at five stations in the 
Tarai--at Nepalganj, Bhairawa, Parwanipur, Janakpur, and 
Rampur. With the assistance of the extension service, improved 
wheat, rice, and maize varieties that were tested on the 
research stations were spread to farmers across the Tarai. 
Some of the selected improved varieties proved widely adapted 
to Nepal's enormous range of agroecological conditions and 
spread into the Hill and Mountain farms as well. Other parts 
of the "technology packagesw--which included recommendations 
for fertilizer, time of planting, spacing, and irrigation--were 
not so widely adopted. 
In trying to assess more precisely the differences that 
could be attributed to the implementation of the Food Grain 
Technology project, we first examined statistical fact sheets 
and research reports. We then talked with agric~~lt~iral leaders 
(many of whom had apparently taken advantage of training 
opportunities offered under the proSect) and with agricultural 
producers. We took a long view in these dialogues, trying to 
comprehend the pattern of changes which had occurred in the 
agricultural sector over the past two decades. While looking 
at reports of experimental trials and at growing fields of 
wheat and mustard, we discussed not only what hz5 happened, but 
what might not have occurred had the project never been 
implemented. 
Our examination provides both a sense of solid 
accomplishment and a basis for some disquieting fears. On the 
positive side, we found the following: 
-- A functioning research system has been developed. 
-- Farmezs are immensely aware of the need for and the 
problems related to Krishi bikash (agricultural 
development). 
-- Extension and research services can, at times, work 
together in complementary, mutually reinforcing 
activities which result in new plant varieties and 
increased knowledge in the countryside. 
On the negative side were. the following factors: 
-- Researchers and farmers are not in complete agreement 
on which agricultural problems need to be addressed, 
nor are the channels for communication as open as they 
could be. 
-- The "green revolutimw as it has occurred in Nepal has 
not yet resulted in long-term security and economic 
independence as expected but has contributed to 
economic and environmental destabilization. 
-- The productivity of farmers, extension workers, 
researchers, and those agencies charged with input 
supply distribution is far from optimal. 
Thus, researchers articulate the need to continue the 
search for new varieties which are higher yielding, more 
disease resistant, and produce grain with acceptable qualities 
of taste. Farmers agree that variety development is important, 
although they emphasize other criteria for variety selection as 
well. Farmers a:3o recommend that increasing reliability of 
water and fertilizer supplies is more important for handling 
their problems of deteriorating soil fertility, declining farm 
sizes, with low yields, and high risks. The role of 
agricultural research and extension is not in question; at 
stake are the issues of researck priorities and their relevance 
to farmers8 resources and constraints. 
The fact that farmers have adopted components of technology 
packages at all may reflect less the persuasive rhetoric of 
research and extension than the farmers8 response to the 
increasing pressure of population and to their families8 
requirements for food and cash. Nevertheless, without the 
technology packages, it is unlikely that Nepal's farmers would 
be as productive as they are today. 
Agricultural Research in Northeastern Thailand 
In 1962, the Ministry of Agriculture and Cooperatives in 
Thailand officially established an agricultural research center 
at Tha Phra near Khon Kaen, located 400 kilometers from 
Bangkok. The center was to be a multidisciplinary research 
facility focusing on the Northeastern region and responsive to 
the needs of the farmers. In addition, it was to support and 
coordinate the work of the Ministry's 112 small research 
centers and stations in Northeastern Thailand. 
USAID/Bangkok first assisted this project in the mid-1950s 
by providing graduate training to 24 Ministry employees who 
were to staff the center. In 1966, a multifaceted project was 
launched for institution-building at the center. A contract 
was signed with the University of Kentucky, Lexington Kentucky, 
and from 1966 to 1975 Kentucky Project officials were 
responsible for (1) advising center administrators; ( 2 )  
arranging for training employees in the United States; ( 3 )  
assisting in the establishment of research laboratories, 
research programsr and extension activities; and ( 4 )  
coordinating functions at the center. 
An excellent physical facility was constructed which has 
been carefully maintained. Since 1966, a total of 118 Ministry 
employees have received U.S. training in agricultural 
disciplines mostly at the University of Kentucky. By 1975, 
laboratories were well established and substantial research 
work was underway. However, since 1975, research programs have 
been reduced and the professional staff of the center is far 
below projected numbers. The research carried out is 
essentially conventional and laboratory- or station-focused; 
there is little evidence that it is responsive to the needs of 
small farmers in Northeastern Thailand. 
Kentucky Project extension and training activities started 
slowly, but since 1975 several initiatives have been launched. 
These include a series of television and radio programs, a 
mobile extension unit, and an agricultural information 
network. These initiatives were not planned at the beginning 
of the project. However, at the time of review, these 
activities and their support units were the most dynamic at the 
center. Modest USAID support to these programs could do much 
to 2nhance the quality and quantity of agricultural information 
available to Northeastern farmers. 
wit 
Scientists at the center need to familiarize themselves 
h the complexities of agricultural production and 
decision-making in the Northeast. This could contribute to 
future research activities and outreach programs which are more 
relevant to the needs of a greater variety of farmers. 
Furthermore, bureaucratic conflict has created an atmosphere in 
which much research done at the center is rejected out of hand 
by the central Ministry of Agriculture and often has to be 
redone in order to be acceptable. Declining budgets, loss of 
coordinating authority, frequent institutional redefinition, 
and loss of status and professional autonomy have combined with 
previously mentioned factors to defeat efforts to build a major 
research capacity in Northeastern Thailand. 
Ministry, USAID, and University of Kentucky Project 
officials chose not to reexamine and reformulate the project, 
inspite of ample, early evidence that the center lacked 
sufficient bureaucratic potency to accomplish its long-range 
goals. It seems unlikely that more detailed planning could 
have pinpointed and overcome this problem. However, AID 
officials should have recognized the problem by the late 1960s 
and done something about it. They could have 
(1) pulled out, ( 2 )  decided to support only the most promising 
portions of the project (e.g., the training component), or ( 3 )  
worked with the Ministry to strengthen the bureaucratic 
position of the center. That none of these things happened 
reflects negatively on responsible USAID officials, but perhaps 
more so on AID structures and procedures. These may have 
discouraged Mission officials from reexamining projects and 
making mid-course corrections 10 years ago. Whether or not 
there have been sufficient changes in incentive structures to 
encourage them to do so today remains to be seen. 
West Africa Rice Research and Development 
The West Africa Rice Development Association (WARDA) was 
created in 1970 to increase rice production in the 15 member 
countries through research and training. Importation of the 
rice necessary to satisfy an increasing demand for what is 
becoming the food staple in urban areas a drain on foreign 
exchange, yet the climate and ecology of West Africa are suited 
to rice production. 
A decade after its creation, one cannot hold WARDA 
responsible for the fact that West Africa is importing more 
rice than ever. WARDA was encouraged to look for technological 
solutions to this deficit, not for economic policy solutions. 
But a technical solution cannot be divorced from its economic 
environment. One of the greatest weaknesses of WARDA's 
research design is its tendency to separate these two. Some of 
WARDA's research results demonstrate the disadvantages of this 
tactical sepa.ltion, laid on the association by its founding 
charter and by the orientation of the donor and member state 
support it has received. Nevertheless, because of its 
scientific professionalism, WARDA, through its development 
department, has discovered a politically acceptable way of 
targeting project identification research design on specific 
situations that are not only ecologically but also economically 
conducive to expanded rice production. 
Much of the more recent, second phase of AID support to 
WARDA (project 698-0429) is built upon WARDA's evolving skill 
in contextualizing rice research and development inputs such 
that, for specific contexts, their outputs are not hindered by 
the widespread economic constraints on rice production in West 
Africa. Therefore, with the advantages of hindsight, 
therefore, we are evaluating the first-phase AID/WARDA project 
(698-03821, not only in terms of its own stated goals, but also 
to identify the part it played, if any, in helping WARDA define 
this more successful, interdisciplinary role for itself. 
Under the first-phase project, AID supported (1) two 
special research projects-one for mangrove rice at Rokupr, 
Sierra Leone, and one for deepwater/floating rice at Mopti, 
Mali; (2) a training center adjacent to Liberia's Agricultural 
University at Fendell just outside of Monrovia; (3) participant 
training in the United States for key WARDA researchers; and 
(4) a rice economics study undertaken in conjunction with the 
Food Research Institute at Stanford University. 
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Tunisian Wheat Development Proqram 
The Tunisian Wheat Development Program (Project Ble) was 
designed and implemented from 1965 to 1977 by AID, the Ford and 
Rockefeller Foundations, the International Maize and Wheat 
Improvement Center (CIMMYT) in Mexico, and the Government of 
Tunisia. It was conceived in 1965 at a time when the economic 
chaos following independence from the French prompted the 
Government of Tunisia to explore every avenue to reverse the 
decline in agricultural production, particularly of food. 
Development of Tunisian institutions and training of Tunisian 
staff were priority goals to fill the gap created by the exodus 
of the French civil servants and other European farmers and 
entrepreneurs in 1964. The ultimate goal of the Government was 
and remains "self-sufficiency in food production." 
The purpose of the program was to introduce and adapt to 
the Tunisian environment and climate the new semi-dwarf 
high-yielding wheat varieties that had bezn developed at CIMMYT 
in Mexico. The other important purpose of the program was to 
train Tunisians in agricultural research and extension methods 
as a means of developing institutional capabilities for Tunisia 
to carry out research and extension activities alone. 
Ths impact of the program has been slow but positive. Much 
of the impact is being felt now, some five years after the 
program was phased out and 17 years after its conception. If 
one single factor had to be identified as the program's most 
important contribution, it would be the development of the 
program for advanced degree training, particularly to the Ph.D. 
level. The research capability developed by this advanced 
training has become most effective in the past three years. 
The impact is being demonstrated in research results; in an 
effective extension program; in improvements in institutional 
capabilities in research, extension, and education; and in 
farmers' increased acceptance of new varieties and improved 
technology, resulting in increased yields and production. 
Training has enabled Tunisians to successfully continue 
research and extension activities without assistance after the 
program was phased out. Nineteen Tunisians were trained in the 
Unj ted States to the level of M.S. and Ph.D. degrees in 
agricultural sciences. This was supplemented by practical 
training of 55 other Tunisians at CIMMYT in Mexico, in 
Australia, and in Tunisia. Of the 19 who received advanced 
training, 13 are working directly or indirectly in the cereals 
program in Tunisia; 11 of these are directly involved. Of the 
19 Tunisians, one is continuing advanced studies in the United 
States and five are working abroad with international or other 
organizations. Four of the Tunisians who received Ph-D. 
degrees are involved in research at the National Agricultural 
Research Institute of Tunisia (INRAT) while teaching at the 
National Agricultural Institute of Tunisia (INAT, the national 
agricultural university). Two Tunisians trained to the M.S. 
level are participating in the research program at INRAT. 
During the life of the program, five new bread wheat and 
five new durum wheat varieties were developed and introduced to 
farmers with varying degrees of success. After the program was 
terminated in 1977, Tunisians had been trained under the 
program continued to develop varieties with caracteristics that 
improved on those developed earlier. In 1380 and 1981, two 
improved varieties of bread wheat and two improved varieties of 
durum wheat were developed and put into use. Some of these 
later varieties were more resistant to diseases and drought 
than earlier varieties, and consequently were more acceptable 
to farmers. 
An extension and farm demonstration system and program were 
developed in the beginning of the Wheat Development Program to 
work closely with the research activities to extend results to 
farmers and to feed back problems to research scientists. The 
Technical Division, established in the Office of Cereals, 
successfully carried out its functions during the life of the 
program. It is now staffed with trained Tunisians and is still 
operating a successful program. 
As a result of the program, Tunisia's cereal production 
(wheat and barley) was greater during the 11-year period 1971 
through 1981 by 5.302 million metric tons than during the 
previous 11-year period. Despite population growth, annual per 
capita production of cereals increased from 104 kilograms in 
1970 to 160 kilograms in 1980, using average annual production 
figures for the two periods and the population levels of 1970 
and 1980, respectively. Furthermore, the increased production 
was achieved on an area of land less (by over 200,000 hectares 
in each year, 1980 and 1981) than in the previous four years. 
The increased production of cereals saved the Government of 
Tunisia the foreign exchange costs Of annually importing 
299,000 metric tons of durum wheat, 77,000 metric tons of bread 
wheat, and 106,000 metric tons of barley that would have been 
required otherwise during each year 1971 through 1981. The 
value of this amount of annual imports at 1981 prices would 
have been $125,944,000 (cost, insurance, and freight in 
Rotterdam, imported from the United States). This was made 
possible at a total cost to the U.S. Government, Rockefeller 
and Ford Foundations, and less than $3.5 million in technical 
assistance. 
The program has resulted in other benefits to Tunisia. It 
contributed to increased per capita consumption of cereals, 
mostly in the form of increased use of commercial bread and 
noodles. While no national data were available to confirm the 
fact, there was evidence that farmers had been integrated into 
the money economy. Cereal farming had become mechanized and 
farm families were purchasing prepared foods such as commercial 
noofiles and bread. 
The positive impact was not without some negative effects. 
Rural migration of men had led to a change in the role of rural 
women, with an increase in their participation in farming and 
rural industries, and a decrease in their role in home 
preparation of food. While this may be viewed as a positive 
gain for women, it has had one negative result. Increased use 
of purchased, prepared foods (principally noodles and bread) 
instead of home-prepared food has decreased the nutritional 
levels of farm family daily diets. 
Not all the institutional goals have been achieved. 
Integration of research and extension has not been acted on. 
The planners had sought flexibility in management, financing, 
decision-making, and action by establishing the program under 
the parastatal, semi-autonomous Office of Cereals, a commercial 
organization concerned with the purchase and sale of cereals. 
This office, which is outside the Agricultural Services of the 
Ministry of Agriculture, was not impeded by the bureaucratic 
constraints of other agencies. At the same time, it did not 
play a role in providing technology to farmers. During the 
life of the program, activities were integrated through 
personal cooperation of scientists who cut across institutional 
lines. This system continues today. 
Despite these weaknesses, the institutions in research, 
education, and extension have developed basic capabilities, 
resulting directly and indirectly from the program, which 
permit them to continue successful activities. However, the 
goal of self-sufficiency in food production has not been 
achieved. This goal is illusory and has tended to overshadow , 
the progress that has been made, as continued growth of 
population and increased per capita consumption of cereals have 
widened the food gap, requiring increases in imports. 
Tunisia's overall goals of using its resources to comparative 
advantage, and of producing higher valued crops on the better 
land (under irrigation where feasible) for export and to supply 
the thriving hotel-tourist industry are both aimed at achieving 
a balance in international trade of agricultural products, 
which makes good economic sense. Achievements in cereal 
production are due not only to the scientific progress achieved 
under this program, but also to improvements in institutions, 
economic conditions, and policies in the agricultural sector. 
AID EXPERIENCE IN AGRICULTURAL RESEARCH 
A Review of Project Evaluations 
This study reviews the experience of the U.S. Agency for 
International Development (AID) in the area of agricultural 
research. It was completed by Development Alternatives, Inc. 
(DAI) at the reqt~est of AID'S Office of Evaluation, Bureau for 
Program and Policy Coordination (PPC/E). The study's 
objectives were: 
-- To review historical trends in agricult~ral research, 
especially of AID'S expenditure in that sector; 
-- To identify the set of projects comprising AID'S 
agricultural research portfolio; and 
-- Tc identify major issues affecting the design and 
implementation of agricultural research projects by 
reviewing evaluations of a sample ?f those projects. 
A review of the literature and interviews with various 
professionals identified several recent trends in agricultural 
research. These included an increasing attempt by researchers 
to develop technology applicable to the needs of farmers under 
adverse envrionmental conditjons and in resource poor regions 
of the world. Moreover, in an attempt to better align research 
with farmer needs, a broader array of production constraints 
(both agronomic and socioeconomic) is now being examined in the 
technology generation process than in the past. This has 
entailed more emphasis on on-farm research, the use of 
multidisciplinary teams and a more holistic approach to 
research, as uell as greater participation by the farmers 
themselves in the technology generation process. Additional 
issues receiving increased attention are the importance of 
strong national research systems and the amount of time 
necessary for agricultural research projects to produce useful 
results. 
AID support to agricultural research has been increasing in 
recent years. Historically, however, the sector has received 
relatively little attention from the Agency. According to the 
interviews and literature review conducted during thili study, 
one reason for this lack of attention was the belief, prevalewt 
in the early 1 9 5 0 ~ ~  that the technology necessary to improve 
agricultural ~roductivity in the developing countries already 
existed. Limitations during the 1960s included Congressionally 
imposed restrickions on the amodnk a& type of research that 
AID could undertake together with decreases in the Agency's 
in-house technical expertise in agriculture, Finally, the New 
Directions legislation passed in the early 19708, while 
contributing to important changes in the nature and focus of 
AID'S agricultural research. emphasized other development 
I strategies such as rural development and food production 
projects, or the delivery of services tr meet basic human needs. 
AID's ir 'easing interest in agricultural researcn in 
recent years has partly resulted from a realization that a lack 
of appropriate agricultural technology is a serious constraint 
to food production increases, Moreover, the success of the 
green revolution technology developed by the international 
agricultural research centers (IARCs) in increasing production 
levels of selected crops in certain regions of the world has 
furthered this realization, 
Between 1978 and 1981 AID funds going to agricultural 
research increased by almost 70 percent, from $84.7 million to 
$143.7 million. In relative terms, AID's investment in this 
sector rose from 12.8 to 19.5 percent of the agriculture, rural 
development and nutrition appropriation (excluding economic 
support funded appropriations). Most of this increase came 
from projects funded by AID field missions. On the other hand, 
the proportion of AID support going to the IARCs and centrally 
funded bilateral research has increased only slightly. 
However, the passage of Title XI1 and the creation of the Board 
for International Food and Agriculture Development (BIFAD) may 
provide a basis for greater activity in this area. 
Aside from reviewing historical trends in agricultural 
research, the study examined issues affecting projects in the 
sector based on a review of 131 evaluations of 48 agricultural 
research projects (39 regionally and mission-funded and 9 
centrally funded). It found that the evaluation documentation 
provides only an imperfect picture of any project's overall 
performance. The evaluations were most often focused on the 
provision inputs and the achievement of outputs. Attempts to 
measure project impact (to determine the effect of project 
activities on the beneficiaries welfare) were limited to the 
fodt Impact Evaluations included in the sample (part of a 
series of indepth, ex post evaluations currently being 
undertaken by AID). The standard evaluations did not provide 
the basic information (such as project characteristics and 
standardized performance indicators) necessary to permit a 
comparative analysis of the projects in this sample. 
Using the evaluation documents, it was possible to identify 
several recurrent issues common to projects in the agricultural 
research sector. For regionally and mission-funded projects 
these included: 
-- Operational problems entailed in doing on-farm, 
farming systems-type research, and involving farmers 
in the research process; 
-- The quality of the research conducted and the setting 
of research priorities; 
The phasing of activities, especially construction 
delays which impeded planned research, as well as the 
amount of time allowed to achieve the research 
objectives; 
The adequacy of AID'S research project supervision, 
given a lack of technical expertise and high staff 
turnover in the missions: 
Weaknesses in the links between reseach and extension, 
as well as inadequacies in complementary services 
(inputs, credit, marketing, and so forth) ; 
Host government support for the projects; 
The lack of qualified counterpart personnel to work 
with expatriate technicians, together with low 
salaries for host country researchers which makes it 
difficult to maintain competent staff; 
Inadequate participant training programs: 
Delays in procurement; and 
The delays or inability of AID and its contractors to 
provide qualified technical assistance. 
For the nine centrally funded projects in the sample (each 
of which involved overseas research), the issues discussed in 
the evaluations included: the creation of linkages with host 
country institt~tions; the perfosmance of long-term staff8 the 
project's scope and funding; and the quality of the research 
conducted. Issues not fully treated by the evaluations of 
these projects included: the problems entailed in simply 
conducting research within developing countries and in 
conjunction with local institutions and researchers: the 
feasibility or becessity of conducting more research away from 
the research station; and the disseminatioa of the research 
findings. 
In conclusion, this review of past AID evaluations 
identified and documented a set of issues or problems that were 
more or less familiar to development professionals 
knowledgeable about the sector. The study a180 identified 
significant gaps in the evaluation data base that was 
analyzed. In tetrns o f  pxoduciag iafoxraation that might 
i~gtuence overall poli~y within the oector and feed into the 
design of future ptojects, this study highlighted the need for 
investigations outside the Agency's system of regularly 
scheduled evaluations in asaeseing its project implementation 
experience. 
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I m p a c t  of Agricul tural  Resea* projects  worldwide. The workshop was 
coordinated by the  Office of Evaluation, Bureau f o r  Policy and Program 
Coordination, as pa r t  of a study of AID'S a c t i v i t i e s  i n  ag r i cu l tu r a l  
research. The study included a review of AID'S por t fo l io  i n  ag r i cu l tu r a l  
research and the  conduct of impact evaluations of ag r i cu l tu r a l  research 
projects  i n  Central America, Guatemala, Kenya, Korea, Nepal, Thailand, 
Tunisia and West Africa. 
The purpose of the  workshop was t o  analyze the  issues  and lessons identi- 
f i ed  i n  each impact evaluation, discuss how these findings can be used i n  
planning, designing and implementing t e d n i c a l  ass i s tance  t o  research 
i n s t i t u t i ons ,  and make rec~mmendatioas fo r  future  policy i n  ag r i cu l tu r a l  
research. 
The workshop, held at  the  Xerox I n t e i a t i o n a l  Center f o r  Training and 
Management i n  Leesburg, Virginia, June 13-17, 1982, was managed by the  
Internat ional  Agricultural  Develapment Service, Arlington, Virginia. It 
was attended by nearly 100 par t ic ipants ,  of which one-quarter were from 
developing countries,  one-half were from AID/Washingtan o r  missions abroad, 
and the  r e s t  were fram internat ional  organizations, u n i ~ a r s i t i e s ,  and can- 
su l t ing  firms. 
The a c t  i v l t i e s  of the  workshop wern conducted in plenary sessions and i n  
work groups. The plenary sessions consisted of informal preeentatioas,  
panel discussions, and work group reports.  Each plenary included coarments 
by the  mdera to r  followed by comments o r  questions from the  floor.  
This r eps r t  cons i s t s  of th ree  parts:  the  lsaekground document t h a t  was 
dis t r ibu ted  pr io r  t o  the workshop, rapporteurs'  notes on the  plenary aad 
work group sessions, aad aamxee. 
A f i n a l  document summarizing t he  ag r i cu l tu r a l  research study i a  b e i q  
prepared. It q ~ t h e s i z e s  the  conclusione reached a t  the  workshop and 
presents policy recommends t ions, as w e l l  a s  suggest Lens f o r  planning, 
designing and implementing e f fec t ive  research systems. 
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I. INTRODUCTION 
A. Why Evaluate AID-Sponsored Agricultural  Research? 
Projects t o  assist t h e  l e s s  developed countries i n  developing t h e i r  
ag r i cu l tu r a l  research capab i l i t i e s  have of ten  been designed according 
t o  t he  following reasoning: 
! 1 )  A country t h a t  increases i ts  production of food crops achieves 
a more ra?id economic development, i ts  food producers enjoy a higher stan- 
dard of l iv ing ,  and more and cheaper food i s  avai lable  t o  its consumers. 
(2) Research s c i e n t i s t s  can f ind  ways t o  increase food production i f  
they a r e  w e l l  t ra ined and receive su f f i c i en t  funds and adequate f a c i l i t i e s .  
(3 )  Therefore, i f  donor countries provide t ra in ing  and funding f o r  
agri d t u r a l  research, t he  l e s s  developed countries w i l l  achieve faster 
economic growth and t h e i r  farmers w i l l  be b e t t e r  off .  
These assumptions may seem oversimplified, and they a r e  rare ly  s ta ted  
so  bluntly. Yet these  assumptions, and t h e  premise t h a t  increasing food 
production is a technical  problem t h a t  can be solved by ag r i cu l tu r a l  science, 
have underlaid much of t he  considerable e f f o r t s  t o  promote ag r i cu l tu r a l  
development i n  t he  l e s s  developed countries. 
Are these  assumptions val id?  What a r e  t he  mechanisms and constra ints  
within each premise and between the  ?remises and t h e  conclusion'l Are 
there  constra ints  other than technical  t o  increasing food production? I f  
so,  how can we best  address them? 
The U.S. Agency f o r  Internat ional  Development has a s s i s t ed  t he  
development of agricultural. research capab i l i t i e s  i n  t h e  less developed 
cn .x t r i e s  f o r  over 30 years,  both through finar-cia1 and technical  assis- 
tance t o  national and in te rna t iona l  i n s t i t u t i ons ,  and through t r a in ing  
programs. While much has been accomplished i n  t ra in ing  of Third World 
a g r i c u l t u r a l i s t s  and c rea t ing  o r  expanding research f a c i l i t i e s ,  t he  
agronomic, economic, and s o c i a l  impacts of these e f f o r t s  have of ten been 
disappointing. Because A I D  has given p r io r i t y  t o  increasing food produc- 
t i o n  i n  t he  l e s s  developed countr ies  f o r  the  late 1980% and has reemph- 
asized i t s  i n t e r e s t  i n  su2porting agricultural research (AID Food and 
Agricultural  Development Assistance, March 19821, it is  important t o  
assess t a e  achievements and d i f f i c u l t i e s  of pas t  development e f f o r t s  so  
as t o  plan and implement fu ture  a c t i v i t i e s  most e f f i c i en t ly  and t o  t h e  
bes t  advantage of t he  food producers. 
3. h r p o s e  of t h i s  Paper 
2ince November 1979, t he  o f f i c e  of Evaluation, Studies Divieion, has 
been evaluating t h e  impact of t h e  AID'S  ass is tance i n  major development 
sectors ,  so  t h a t  t he  lessons learned can be incorporated i n t o  t h e  AID'S  
policy, planning, and implementation activit iets .  
Agricultural  research was among tiae f irst  sec tors  designated by senior  
AID o f f i ce r s  f o r  in-depth study. The purpose is $0 examine critically 
the  impact of completed pro jec t s  i n  ag r i cu l tu r a l  research on the research 
i n s t i t u t i o n s  t h a t  received ass i s tance  and on t he  food producers of the  
host  country. To achieve this purpose, the S t u d i e s  Division has c q l e t e d ,  
o r  is i n  t h e  process of completing, t h e  following: 
o The e n t i r e  po r t fo l i o  of AID'S a c t i v i t i e s  i n  ag r i cu l tu r a l  research 
has been reviewed, and evaluation documents on a sample of 148 prodects 
have been analyzed. This work is presented i n  Discussion Paper No. 13. 
o Eight projects ,  i n  Kenya, Central  America, G u a t d a ,  Korea, Bepal, 
Thailand, West Africa,  and Tunisia, were selected f o r  an impact evaluation- 
an in-country assessment by a mult idiscipl inary tegm of t he  -act of a 
completed project  on t he  people who were expected t o  benef i t  from It. 
The evaluations have been published as separate  reports  ( s e e  Annexes B 
ard C) . Each includes conclusions on t he  results of t h e  pmJ ect and 
spec i f ies  "lessons learned" f o r  design and implementation of fu tu re  
pro jec t s  with similar objectives. 
o A workshop w i l l  be held near Washington, D.C. i n  June 1982 t o  
discuss the  impact evaluations and the  review of AID'S po r t fo l i o  i n  
ag r i cu l tu r a l  research. Par t ic ipants  i n  t he  workshop w i l l  include AID 
of f i ce r s ,  host country o f f i c i a l s  and ag r i cu l tu r a l  s p e c i a l i s t s  from other  
donor and research i n s t i t u t i o n s  and from t h e  univers i t ies .  The workshop 
par t ic ipan ts  a r e  expected t o  research conclusions and make suggestions 
f o r  incorporating t h e  lessons learned i n t o  Agency programming, design 
and implementation a c t i v i t i e s ,  and f o r  fu tu re  policy i n  ag r i cu l tu r a l  
research. 
o A f i n a l  publication w i l l  synthesize the  findings aind conclusions of 
a l l  t he  a c t i v i t i e s  outl ined above. 
This paper is intended as a background document f o r  use during t he  
workshop. It summarizes t h e  findings of t he  review of AIDSa por t fo l i o  
i n  ag r i cu l tu r a l  research and of t h e  impact evaluations. It does not 
prejudge the  conclusions m d  policy suggestions which will be reached by 
t h e  workshop lparticipants, but does c a l l  a t t en t ion  t o  issues  which have 
been iden t i f i ed  i n  t h e  impact evaluations and i n  t h e  review of A I D ' S  
po r t fo l i o  and which need analysis  and discussion. 
111 AGRICULTURAL RESEARCH AND DEVELOPMENT 
A. The Problem 
N l y  one quarter  of world population suf fe rs  from chronic under- 
nu t r i t ion .  Because t he  population i s  growing a t  a f a s t  r a t e ,  it has been 
estimated that food production must nov increase by a t  l e a s t  4 percent 
per year i f  consumption needs a r e  tc  be met by 1990 (IFPRI,  1977 and 
1979) 
The twentieth ceatury has seen tremendous breakthroughs ia agricul- 
ture ;  indeed, t h e  spectacular r e su l t s  of high-yielding wheat and r i c e  
have been hailed as miracles. The vexy real increases in food production 
and productivity i n  many l e s s  developed countries have beexi encousaging, 
yet bachman and Paulino (1979:13) calculated that the overal l  rate of 
increase i n  food production i n  t h e  l e s s  developed cauntries from 1961 t o  
1976 averaged only 2.6 percent per year. In more thaa half tne countries, 
according t o  Bachman m d  Paulino, the  increase in food production has not 
kept pace with popuiation growth, so the s i tua t ion  i s  i n  f a c t  w~sening. 
This is especially t rue  in  Africa (Table 1).  
Such disappointing r e su l t s  a re  not because of a lack of effor t .  This 
century has seen t h e  organization of a systematic attempt t o  increase 
food production, f i r s t  i n  t h e  developed countries and then i n  t h e  l e s s  
developed countries. Despite t h e  many achievements i n  agr icu l tura l  re- 
search, especially in developed countries, the  task  of increasing food 
production in  the  l e s s  developed countries has been found t o  be much more 
complex than expected. Demographic, agro-ecological, economic, and 
p o l i t i c a l  factors  combine t o  make it so. More flsn& and more technical 
assistance do not necessarily solve the  problem, even i f  it were feasible  
t o  increase the  amounts involved. 
The world's annual expenditure on agr icu l tura l  =search now stands 
a" $5,000 million, about double what it was i n  1975, i n  constant 1975 
?.ems (world Bank 1981:16), and about $1,600 million of tha t  amount is 
spent i n  the  l e s s  developed countries. O r a m  and Bindlish (1981:18) 
computed the  amounts and dis t r ibut ion of expeaditures on agr icu l tura l  
research i n  47 less-developed countries, together with t h e  t o t a l  number 
of agricul tural  s c i e n t i s t s  i n  each region  able 2) .  They point out t h a t  
t o t a l  expenditures seem t o  have stagnated since 1978-79. The trend begun 
i n  the early 1970's may be changing, especially as most donor countries 
face internal  economic d i f f i cu l t i e s .  
b c h  ef for t  has been directed toward ins t i tu t ion  building and t raining,  
and an effect ive network of internatior31 q r i c u l t u s a l  research centers has 
been established. In the  emtext  of increased need, a well-established 
research network and possibly l imited fine,ncial resources, it behooves 
agricul tural  s c i en t i s t s  and rural development spec ia l i s t s  t o  learn from 
past experience so tha t  future f inancial  arid human investments in  
agr icu l tura l  research are  as productive as possible. 
B. A I D ' S  Experienee i n  Agricultural Research 
AID and its predecease? agencies have assis ted agr icu l tura l  research 
i n  less-developed countries for  more than 30 yeare. i?l.~ring the  1950's 
the  emphasis was on t ransfer  of Western know-how, characterized by assis- 
tance t o  extension services and t ra in ing  ins t i tu t ions ,  especially univer- 
s i t i e s .  Aa evidenee mounted t h a t  Western know-how was not always succese- 
f u l  i n  t h e  agro-economic context of most LDC's, t he  emphaeis shif ted,  i n  
the  1.960 '~~ from extension t o  ass i s t ing  national and regional research 
Table 1: Agricul+;ure Production Indices per Capita (1969-71 = 130). 
Africa 100 9 5 89 
Latin America 100 103 108 
As i a 
gear East 
World 100 103 104 
Source : FA0 Production Yearbook 1980. 

S h t x  the l g n * s +  U,S. assistame bas ~DCLS& ola the s m a l l  a d  ear 
laadless farmers, The "Bew DSrect iais*  have been reaffLrmed La the 1- 
AID Agricultural  Jkvelopment Po'icq Paper aiaa a P&r& 1982 sta;temmt QU 
AID Food and ag3-idltu;raJ. Developmen$ A s s i s t a x i c e ,  The latter st-s 
that increasing the productivity a d  incane of s m a L l  far&rs is a naha  
object ive  of AID'S assistailace (p, 3) & includes the generatZ@za d~gd 
adaptation of intproved technology antolag the means t~ reach that &,jectiwr. 
Tbe Foreign Assistance A c t  s p e c i f i d l y  requires  that A I ~ s i s t e d  
agricultural research programs be adapted t o  the  needs of mall fawecs 
( S e c t i ~ n  103~). 
As t h e  objectives of  A I D  ass is tance have sh i f ted ,  so have t h e  vays 
t o  meet them, The real world is f a r  more complex than q labomtozy or 
experiment stat ion.  4 a  improved technology is more l i ke ly  to  be &gted 
by small farmers i f  it is adapted t o  t he  agrcanomic, econod.~,  end s s a i .  
dimensions of the farm. To develop such techology ,  many af t h e  ac t i v i -  
ties of t he  households need t o  be taken i ~ t o  acccunt, i n  additim t o  the 
resources (land, watez , inputs  and labor)  ava i lab le  t o  the farmers. A 
plant breeder o r  a s o i l  s c i e n t i s t  alone i s  not able  t o  do t h i s ,  so Uti- 
discipl inary work is a necessity. 
The ilriportance of t e s t i n g  and verifying t h e  researeh outpa% wde~ 
ac tua l  farm conditions a l so  has become wiaen t .  A high gwtential  y i e U  
under optimal conditions is not am advantage i f  other requ&r@ntents, a u ~ h  
as  ear ly  planti%, a r e l i ab l e  supply ~f water, o r  hhgh levels of fer%&li- 
z a t i m ,  prevent u t i l i z a t i o n  of t h e  new vcr ie ty  by -st faslllere. 
Gbvea the oontplexity of t h e  t ask ,  ncd one reseaceh insti tu%&on Ls 
likely able  t o  meet t h e  t a t a l  needs of a axantry, n w  aem quielt CeeuJ.Ii8 
be expected. Coordination aad complementarity between natbnal and 
in ternat ional  research centers  have become a =Jar %venue for ir~crc-iw 
t h e  ef f f c i m c y  of nat ional  research programs. 1% alscp is now r e a m d e e d  
that r e su l t s  cannot be expected from a resewah efforts wSthdn t he  ueuaL 
4- o r  5-year duration of a project ,  but  a r e  more like* t o  be aelievad 
within 15 @r 20 years. 
In  1981, USAID al located about 20 percent of its a g p ~ p r b a t i m a  f o r  
agriculture, ru ra l  development, aad nu t r i t ion  te wriczultural  reaeavuh 
(Table 3 ) .  The a & u l  expendiQwe hae f luctuated oonside~abl;p over t h  
last few years,  but has ranged between 13 m d  19 pereeat of aLl appragrip.. 
tions for  agriculture, The funds, whieh include a cmntribu%iea ts 8Be 
internat ional  agrieull tural  *sea-rch eentere, a r e  &beat eq1.lcl1l.y cldu2kd 
between o e n t ~ a l l y  funded and regional bweau- end ntiaeion-funded pmJee%s 
(i.e, pmJee ts  eoosdPaatel dilres8l.y by the Sekenee wid Teekme3.ogy I3ttmm 
of AID/Wash&agt~, aad those eoorddneted by t h e  rwimal bwer+u9) r 
FY78 FYT9 rn FPrjL 
~~ &tnd k?mal  Estimated 
AErica 
As ia 
Lasin America a d  Casikbeaa 
Near East 
Science and Techmlogy 
Totals 
Agr . Technology-LDC Research 4 
Afric3 
A s  :.a 
Letin  America and Caribbean 
Near East 
Science and Techology 
Totals 28,432 57,894 40,866 78,642 
Total AgricuLtural Research 
Africa 
Asia lie37 7;082 9 &o 3~ ; 60(3 
Latin America and Caribbean 19,745 22,080 2,865 9,667 
Neat E s s  t 7,014 2,656 5,147 6,451 
S~dence a d  Technology 45,335 51,073 52,904 55,158 
Totals 84,782 115,474 103,502 143,652 
Rur a1 Deve1s;pment and Nu t r  1 t ion_ 
Africa 147,075 1'2,449 173,187 
A s  &a 228,492 286,338 278,989 287,465 
Latin America and Caribbean 196,101 129,741 147,365 12'1,934 
Near Eae t 19,814 19,960 14,822 27, 855 
Seieace wid TwhnoLogy 63,778 93,664 75,763 77,835 
Tstale 5 668,177 B%9,3W 701,938 737,409 
--- 
I %&wee : Agency fee Zn&er-~g.€i-i~na-1 D e ~ r ~ b p ' t ~ ~ r ~ t ,  O f f  i ce of Planning and Budgetfng 
( P K / P 8 ) .  Figures as of 7/27/81. Atmuat8 do stet Laelude Ecoa~mio %ppsrt Funds 
111. II4PACT EVALUATIONS OF PROJECTS IB AGRIGUZTURAL RESEARCE 
A. Scope of the  Irapact Evaluation Series 
In order t o  learn frasn AID'S experisme in agr icul tura l  research, 
eigbt proJects were selected fo r  impact evaluetionu. The decision vas 
made t o  limit t h e  evaluations, f ~ r  the time being, t o  pmdects M d d  
thrcrugh AID'S missions and r e g i d  bureaus: tim i n  Africa, three 
in  Aeia, tws in Latin America a d  one Lra the Near Eht. The projects 
provided some form of a s s i s t ame  t o  a national ( f ive)  o r  regional ( three)  
ins t i tu t ion ,  and a l l  except one ( ~ u a t e x ~ a l a )  had been compXeted pr ior  
t o  the impact evaluation. Bowever, A I D  has ooatinued t o  a a s i s t  sane 
of the ins t i tu t ions  d t e r  the p r ~ j e c t s  evaluated here ended, 
b c h  project was evaluated by an interdisciplinary team (see list 
i n  Annex A) during a v i s i t  of about 4 weeks, Agriculturalists,  econo- 
mists, sw ial sc ien t i s t s  , and develqment general is ts  were present, with 
each team including ma@ or  more AID off icers ,  k t s i d e  axm~I.taats 
jo%ned t h e  teams where the  necessary expertise was not available within 
AID at the  t h e  of the  evalwttion. 
The ~sa in  goals s f  eaah e v a l u a t i ~ n  were as follows: 
o To determdne whether the ins t i tu t ion  tha t  had reoeived assiststnee 
was Aimetioning: and whether the researchers who had received train&- 
were aotive, and t o  assess the  quality of the research program a d  its 
appliaabi l i ty  i n  actual fam&iqg oond i t i~ns .  
o To determine the extent t o  Prhdeh research findings have been adop- 
t ed  by farmers, and how food pro8ueers have been affected the  new 
technology, 
Whale each team wrls given a l i s t  of topics t o  cover 88 a framework 
for  its inquiry, team members were free t o  draw t h e i r  man pr io r i t i e s  
f o r  review emd ccsnalusions. $aoh team prepered its awn soope of work 
pr ior  t o  depertute. 
Characteristics of the  ProJects Evaluated 
The findings of each evaluation a r e  described in S e c t i ~  IV, TSie 
basic characteristics of each pFoject (c-iled f2-m the  hpact tmahation 
reports) are l i s t ed  in Table 4. For ease of presenkatim, eeicrh prcpdect 
w i l l  be referred t o  by its location, 
IVo FINDINGS OF THE IMPACT EVWATIOB 
The institutions assisted by the projects a l l  prodwed a g r ~ ~ ~ & c  
o r  other findings of potential. value t o  fawens, but ear tual  a d q t i m  QP 
these findings were very unequal. The traiaing 09mponen% of eexrh proJeut 
was successful, but the effectivemess and sugtainabblSty 09 the rrrsurlroh 
network have been undendned in several countries by Snstiturt;ionaL and 
m.n~geria.1 diff icult ies.  Technical., iastitutio.zaal ead policy esnstrain%s 
were found t o  interact t o  determine the A m p u t  that a researrrfi institu- 
tion has on the farmers and on national developmeat. 
The findings of seven impact evaluations (the f i a d i q 8  of the Tunisian 
evaluation are not yet available) can be grariged h t o  four categories: (1) 
macro-economic and policy envimnment ; (2)  inst i tut ion building m d  menage 
ment; ( 3 )  technology generation aad tr-Per; aad (4)  hpaat on fama&.ag 
hou6eholds. Findings i n  eaeh oategery w i l l  be discuesed separately. The 
order i n  which they are presented haa been chosen as a matter of aonvaab- 
eme m d  does not pre jude thei r  relative imprteaae. While e w h  evalua- 
tion report touches on all  sets  of Lssues, the empha9is varies, so each 
issue w i l l  not be covered i n  M l  d e t a i l  for eaah evaluation. 
Policy and bra-wonomie Environment 
The policy end mcro-eeonomie environment in  a couatzy determines 
the long-term effectiveness of a researali institu%ion i n  a t  lea& t w ~  
ways. F i r s t ,  no  m t t e r  hou produtive a reseamh station rimy have h e n  
during the inplementaticm of the pro;)eet, i ts eibiLity t o  sustain researela 
activities on i t s  own i s  a frtsletion of the &st gcpvernment a~mn&tneat t o  
researah slnd it# ab i l i ty  tr) cover r e~u r r en t  c ~ s t s .  Second, wb&hor fexrners 
use t h e  re sea re:^ result6 also deptnda upon govemtuu@nt policy. The fenn- 
gate and consumer price ~f food and other a@lcultural ~orm~(bdhties, grkcce 
and distribution of inputs, and tffieieriey of marketing systems m poten- 
tial asnstraints on farmers' mtione that  am affected bb. gweilt~lent 
policy. 


B. Inst i tut ion Building and Trainrag 
A l l  the  gra jec ts  ;Lncluded a ccmpaent for ins t i tu t ion  building a t  
e i ther  regional o r  national levels  aard f o r  training. Whether the research 
ins t i tu t ions  are Punctivndrag adequately after the  pmJect has ended is a 
crucial  elemeat ia determining t h e  sus ta imbi l i ty  of the project achieve- 
meats. There are  t w ~  sets of issues: the location of the ins t i tu t ion  
within a camtry ' s  arlm;tnistrative q s t e m  aad within the  ~ e s e a r a h  commuclity, 
and the s t a f f  md resources s l l o ~ a t e d  t o  the hs t i tu t ion .  1 
1. Affi l ia t ion of the Research Insti tution. Three of the  projeats 
evaluated were t o  develop a research i n s t i tu t ion  serving several neigh- 
boring countries (wMUIA i n  West Afsica, CATIE i n  Central America, and an 
East African Community Ins t i tu t ioa  i n  ~enya). The other proJecrts assis ted 
national ins t i tu t ions ,  usually a f f i l i a t e d  t o  the  lainistry of agriculture 
rather than linked t o  a university. The inatituticpn i n  East Africa 
( ~ e n y a )  has ccallapsed, the inetitutiolts i n  Thailand eina West M r i e a  are 
functioning but with d i f f  ilzulties, and those in Guatemala, lbrea,  Nepal, 
and Central America have been fmnd effective. Aside f r o m t k a e  po l i t i ca l  
changes in  E a g t  Africa, one key t o  suetadneU w t i v i t y  seems t o  be the 
a b i l i t y  t o  establ ish linkages ( v e r t i s d  a& hor izmta l )  ammag the re- 
search ins t i tu t ions ,  related government agenaies, and, eren%ually, 
irnsti tutiom i n  ncightrorin~g nathima a d  Lnterne%tmaa.L seseazuh aen%ers. 
Indeed, five raf the  report;s s t a t e  thbs aa a Lesson Ieaizned. 
Effestively linking different parts  of a country's adndnbstrative 
system is often d i f f i c d t .  This is espeiallr tme when the  reseam3 
ins t i tu t ion  is a%taehed t o  t h e  "%r&agw l i n e  of ~~;.cpvemnrenti, f o r  instmat?, 
t o  the planning m$.n&etry i f  a l l  other agriaul tural  w t i v i t b e s  are  haadled 
thrmgh the  ministry of rural  development. Cocardina%ion amng researah, 
exterreim, t raining,  and Pnpu% eupsly 3.8 d l f f % b u l %  a% besB. 1% a n  be 
elose t o  impossible i f  three or  f a r  1nh8stries a re  involved. The ehoiee 
of host-cawtry channels fo r  implementation of an agrFeultural reseamh 
program is enn important s tep  t h a t  sB8Ua.d be aaPefuJ.ly plaaned aad dhseus- 
sed with the  host e o u t r y  a t  t i e  predett design phase. 
C h r c e ~ t r a l i z a t i o n  am3 r ig id i ty  are cownterpmductive in any d d o p -  
men* pro.Ject aad they bve  been cited as pd lexns  i n  several cwluati-. 
In West Ai'rica, none but the  simplest d d s i o a s  caa be made by the f i e l d  
stations, , h m g  the  pmJects  assisting national ins t i tu t ioas ,  Hepal 
stems t o  have ma&& a prac t ica l  c.nmaproasise, w i t h  esich s t a t ion  preserving 
its ~ t v  (bud@?%, n p U R f l i X l g ) ,  but with Wa3. UOrkSh~p k h g  
held f o r  a l l  the  stationsv research staff, during vh5.ch the researchers 
present t h e i r  ~ r k  t o  t h e i r  peers, discuss each other's prognuas, adid 
arrange for so~lle ccnuni~n research act iv i t ies .  Both the ThaUarrd aad Korea 
evaLuations emphasized t h e  danger of over-ceatsalizatiora 9nd the  need f o r  
f l e x i b i l i t y  i n  the  design and implementation of the  research program, 
2, Training Agricultuxal Researchers, A l l  the  projects included a 
t ra in ing  component i n  agricul tural  disciplines,  The basic pmblems d id  
not l i e  with-training se--this seems-to have been achieved success- 
ful ly everywhere-but withkeeping the  returned trainees working 5xa 
research. Low sa lar ies ,  poor wrking conditions, insuff icient  career 
incentives are ci ted  i n  four projects as detrimental t o  the inst i tut ions '  
effectiveness and stlstainabili ty,  
While young professionals in  less-developed countries are eager f o r  
a period of t raining abroad, steps have t o  be taken t~ ensure there dl1 
be adequate inceLatives t o  keep the trainees at the  researoh ins t i tu t ious  
u . a  t h e i r  return. The evaluations in  Kewa, Guatemala, Korea and 
Thailand ci ted the  lack of salary o r  career incentives aa a problem i n  
retaining researchers a t  the  station, 
C . Technology Generat ion and Transfer 
The projects were a l l  expected t o  generate var ie t ies  adapted t o  
loca l  conditions, and a l l  did whieve tha t  result, but with varying 
success in  adoption ra t s .  Maray of the d i f f i cu l t i e s  can be traaed t o  
poor p l a n i n g  and lack of understanding of farmers' needs. 
1 0  Planning a Research P y o g m .  What kind of research does a country 
need? Is adaptive research suff icient  i n  some eoukr les?  S h M 8  a own- 
t r y  use the  r&ources available for  research t o  oonoentrate on a few main 
srops? The type of research capabil i t ies  tha t  should be develaped i s  not  
always clear ly defined when plans w e  made t o  s rea te  c3r expand a research 
ins t i tu t ion .  Yet it is a arucial  decision that determines the p ~ t o n t i a l  
impact of t h e  researeh. 
The proj ec ts  evaluated varied from a single-eonumdbtly fcpcrue ( r i c e  
f n  West Africa, maiae i n  Kenlya), t o  those focusing on several. commodities 
(Nepal, ~ o r e a ) ,  t o  programs focusing on the oroppi ng syskera of slaall 
fanners (~ua tena la ,  CentFal AmerLea). 
A commoditr foous can use research a b i l i t i e s  effkcienQy i f  t h e  
oomm&ity i s  indeed one worth encouraging; and i f  t h e  improved varie%ies 
wd/or praotices a re  sui table  fo r  small farmers. Rbee &n Weat Afrkca is 
Whether mearch is t o  be -duct& oa me crqa o r  on oropghg sys- 
tems, the pmbl& r-ins t h a t  t h e  po ten t ia l  of q given cwp de-ds 
g rea t l y  upoa 1oea.l ag ro -c lha t i c  caaditions. Indeed, t h i s  is a W o r  
stumbling block i n  agri6ultural development a9 a va r i e ty  bred uader con- 
trolled axadit ions eamot be reconmade& f o r  adoption withou+, a 1-w 
period of t es t ing ,  and perhaps further adaptive research in other  locza- 
t ions .  A baaia decision must Be nade when attempting t o  develop a nation- 
al research i n s t i t u t i on :  can the research c a t e r  focus exclusively on 
selecthg s t r a i n s  obtained from regional or in te rna t iona l  centers  i n  
sisailar cclimates, o r  is breeding within t h e  country necessary? 
It BQ happens that a l l  the projects  walua ted  did Sropose t o  dissem- 
ina t e  improved va r i e t i e s ,  obtained e i t h e r  through in-c-try breeding 
o r  se lec t ion  within inported materials. However, agricu;ltural research 
need not necessari ly be l imited t~ v a r i e t a l  researuh. In m a y  eases, 
g rea t  b e n e f ~ t s  can be derived from &mpsovemnts t o  ex i s t i ng  farming 
prae t iaes  suah as ident i fying optimum planting dates  and weeding prm- 
tiees, whieh do not require many ehanges on t he  part of t h e  farmers. 
Indeed, t h e  West Africa team concluded t h a t  researuh on farming p r m t i c e s  
with r i a e  might be a wre usefu l  program a t  t h i s  stage thaa v a r i e t a l  
trials. 
2. Ada~%tisn of Researoh t o  Farmers' C~di.$d~IN3. Regardless of 
the ~f reeeamh planned (breeding or  selecatioe a m ~ n g  imported ~lleterhls, 
varietal impm&t or  research-on cu l tu ra l  p rac t ices  ), two s teps  were 
f m d  laeking i n  most proJecrts: ( 1) obtaining information on current 
p m t i c e s  befwe planning the  research prograan, and (2 )  t e a t i ng  the 
reseereh outputs m d e r  actual f a m i w  conditions . 
Most evaluation repofta indieate  t h ~  the  research program was 
designed without s u t f i e i e n t  inf  anastion about ex is t ing  f a d n g  systes:. 
and. am aescssment of t he  needla a d  cons t ra in t s  of t he  small farmers. For 
ext%uiple, in Kern, t he  reseerehers a r e  t rying te develep be t t e r  va r i e t i e s  
of wheat and barley, which we g r m  i n  winter. While research i s  under 
way, the farmem a r e  beginnbng t o  grow vegetables during t he  l a t e  winter 
am8 are f i n d i w  thds  a c t i v i t y  t~ give higher returns thaa t h e  cu l t iva t ion  
of cereals,  as the demand f o r  vegetables i~ great. Improved var ie t ies  
of wheat and barley are  not l ike ly  t o  be competitive with vege-ble 
product ion, The two Latin American programs are different  . There, an 
e f fo r t  was made t o  identiPy t h e  e-.:sting farming practices m d  t o  study 
how and why they f i t  together.  This was found e f f i c i en t  i n  both cases. 
Even i f  the program is well adapted t o  t h e  existing s i tuat ion,  any 
research is l ike ly  t o  involve some trial and error ,  so a tes t ing  and 
verif icat ion phase is an essent ia l  part of the research process. Yet 
few of the projects included an attempt at systematic feedback from the  
farmers t o  the researchers, 
When t r i a l s  were held outside of the  research s ta t ion ,  they were 
sometimes supervised so closely by the  researchers, who controlled the  
timing of a l l  farming a c t i v i t i e s  and supplied all necessary inputs, tha t  
the fa-mers only contributed free land and unpaid labor. This is not 
quite l i k e  conditions prevalent on a rea l  farm, where inputs may not be 
available on time, o r  where the  Tamer may not be able  t o  perform some 
necessary tasks .  
The only project which described a sgstemstic feedback from t h e  
farmers t o  the researchers was in  Guatemala. I n  accord with the concept 
of farming-systems research, the recommended pract ices  were tes ted  by the  
fanners rather than in  research s tat ions o r  under controlled conditions 
i n  farmers* f ields .  Researchers then evaluated the  resul t s  and requested 
the opinions of the farmers before determining whether t o  disseminate 
the new practices. 
When researchers seek improvements tha t  enhance the  productivity of 
the farm a s  a whole and not Jus t  those improvements tha t  maximbze produc- 
t ion  of any one crop, disciplines other than agronomy became potentially 
useful. Five of the  eight projects did c a l l  fo r  multidisciplinary work, 
a t  l e a s t  on paper. The discipliiaes ranged from s o i l  and agricul tural  
seiences t o  economics &d ru ra l  sociology. 
Both the  Thailand and the Korea projects cal led f o r  mul t id isc ip l in~ry  
research but neither was very sucoessful i n  t3is area. In Korea, the 
problem l a y  i n  the  hierarchical soc ia l  s tmetuse  in  which the  importance 
given t o  rank made teamwork d i f f i cu l t .  In Thailand, d t i d i s c i p l i n a r y  
research was never established because of ins t i tu t iona l  constraints along 
with adverse government policies. 
However, even when a g r i e d t u r a l  sc i en t i s t s  a re  convinced of the advan- 
tages of w i l t i d i s ~ i p l i n a r y  work, they may not be able t o  obtain the  neces- 
sary funds and positions. Some of t h e  s ta t ion  directors  i n  Nepal aomplained 
tha t  they had requested an agricul tural  economist for  t h e i r  s t a f f s  fo r  years, 
t o  no avail .  
I n  Gust-la though, multidisciplinarg msrk proved t o  be beneficial. 
Social sc i en t i s t s ,  economists, entomologists and agronomists worked together 
t o  develop a c q r e h e n s i v e  program t h a t  takes i n t t  account social ,  agronomic, 
and economic factors. 
3, Dissemination of Research Results t o  t b s  Farmers. Research results 
a r e  quite useiess if  t h e  farmers are not amre  of them. S i x  of the  reports 
indicated t h a t  research and extension need t o  be linked, Thia may seem 
obvious, since there is no point i n  developing improved technology f o r  
farmerst use if there is no coherent e f fo r t  t o  inform them of its existence 
and how t o  use it. Yet, making =search results available tc Canners is 
not always easy, especially wben there  is  l i t t l e  cooperation--or outright 
rivalry-between t h e  research ins t i tu t ions  and the  extension aemice of a 
country. However, i f  a new technology i s  worth using, the  f i r s t  farmers 
who learn of it w i l l  pass on the word and t h e  adopiion rate w i l l  l ike ly  
be high and f a s t ,  with or without fur ther  intervention by extension, 
This was c lear ly  sho-rn i n  Kenya. 
The eight projects vary great ly i n  t h e i r  approach t o  dissemination. 
In  Korea, t h e  extension service was effect ive m d  comprehensive and pL sd 
a msjor role  i n  the  successful, rapid spread of the Tongil r i ce  variety, 
The team c i ted  "the integration of research and extensionw a s  a key t o  
the proJectVs wide impact. Extension a c t i v i t i e s  included the  monitoring 
of farm trials, t raining programs, and demonstration plots. 
I n  Thailand, fo-1 extension channels were found ineffective,  
but radio programs and a mobile infomation un i t  were usef'ul in  providing 
information t o  the  farmers, 
In Nepal, t he  focus of development a c t i v i t i e s  i n  the  project being 
evaluated shif ted from extension t o  research in the 1960ts, but now 
there i s  a concerted e f f o n  on the  part of the extension and research 
people t o  coordinate t h e i r  s f fo r t s ,  with a renewed emphasis on extension. 
In Central America, extension had not been included i n  the  f i r s t  
phase of the project,  and t h i s  has been found t o  hamper dissemination of 
research resul ts .  The s i tuat ion i n  G u a t a l a  wa; different ;  there,  research 
findings were disseminated t o  the farmers by a specialized extension uni t  
attached t o  the researchers, circumventing the  exis t ing extension agency. 
This has been cause fo r  confl icts  between the research and extension 
agencies 
The private sector  has contributed t o  the rapid dissemination of re- 
search resul t s  in  a t  l eas t  two projects,  Kewa and Guatemala, through its 
involvement in  seed multiplication and dis tr ibut ion ac t iv i t i e s .  
Impact on Farming Households 
The adoption of new agricultural technologies and practices a f fec t  
farming and rura l  households in  many ways, both economic and social,  and 
these changes i n  turn af fec t  the  economic development of the country. For 
ease of presentation, the  agronomic and socio-economic impacts of the 
seven projects evaluated w i l l  be discussed separately. 
1. Agronomic impact. A change in farming a c t i v i t i e s  fo r  one crop 
i s  l ike ly  t o  a f fec t  the  production of ather crops, and indeed may re- 
quire changes i n  the  hauseholdls other ac t iv i t i e s .  These changes i n  
turn influence productivity, food supply, income and pat tern of land use. 
There w i l l  be consequences both at the household and at the  community 
level ,  
Kenya is  a clear example of a technical improvement, a high-yielding 
hybrfd maize, which was quickly accepted by t h e  farmers because it f i t t e d  
eas i ly  within the  t radi t ional  practices and did not chaage the  schedule 
of farming ac t iv i t ies .  Simply switching t o  the  bybrid resulted i n  higher 
yields. !YEW Kenyan farmers promptly adopted t h e  bybrid seeds, even though 
new seeds had t c  be bought each year. The evaluation team hypothesized 
t h a t  the  fanners could assign l e s s  land t o  maize, t h e i r  s tap le  food crop, 
and st i l l  assure an adequate food supply fo r  the household. That l e f t  
land t h a t  could then be used f o r  a cash crop. The introduction of hybrid 
maize enabled Kenya t o  become self-sufficient in t h a t  crop f o r  the f i r s t  
time. 
But the  s i tuat ion di."fers i n  Nepal f o r  both wheat and maize. The 
high-yielding wheat var ie t ies ,  which perform best i f  planted i n  ear ly  
November, can confl ict  with a last harvest of r ice ,  and t h e i r  production 
potent ial  can be realized only with adequate i r r iga t ion  and high levels  
of f e r t i l i z e r .  The improved var ie t ies  of maize y ie ld  more  than the loca l  
s t ra ins ,  and the  farmers know it, but the  ears do not keep as well. 
producers a re  compromising by planting part  of their land t o  inproved 
maize for  immediate sa le ,  a s  a source of cash income, and the rest t o  
loca l  m i z e  fo r  household consuruption. 
In Korea, the Tongil variety ,f r i ce  produced mare than previous 
var ie t ies  under farmers' conditions and i t 6  widespread use led  t o  a de- 
crease in  cultivation of other crops. This was a lso  because of a higher 
o f f i c i a l  farmgate pr ice for  rice.  While these were posi t ive economic 
resul t s  for  the  Korean farmers, t he  use of Tongil r i ce  a l so  nede them 
more dependent apon t h a t  one source of income and therefore more vulner- 
able. Since 1977 the profitabil.ity of Tongil has decreased as yields 
declined because of the  cccurencs of r ice  b las t  disease and several yeara 
of unfavorable cold weather. 
The agronomic impact of the  project in  Guatemala is different ,  be- 
cause the project sought t o  improve the  en t i r e  cropping systems rather 
than focus on one or  a few crops. The inrpact of the project i s  reported 
as very favorable, with increased  yield^ despite a decrease i n  f e r t i l i z e r  
use. 
2. Socio-economic Impacts. The socio-eeondo impact of a project 
was t o  be evaluated both at the  level  of individual farms and a t  the  
community level. Within the  time frame of an hpwt evaluation, it has 
been d i f f i c u l t  t o  obtain quantitative information on the  incomes 00 the  
families interviewed, but it uas often possible to  ask the families 
whether they considered themselves bezter off than before, and vfig or 
wby not. It was also possible t o  mderstand how the  project mag have a 
different impact on families w i t h  varying access t o  farming resouFces 
such as land, i r r iga t ion ,  o r  credit .  
The question of equity, i.e. giving a l l  farmers equal access t o  
benefi ts  from the  project,  is  a very d i f f i c u l t  one f o r  several reasons. 
Governments often place a higher pr ior i ty  on assuring t h e  food supply of 
t he  urban populations than on bettering t h e  income d i s t r i b u t i ~ n  among 
farmers. It is a l so  sr d i f f i cu l t  question from a technical viewpoint 
because many new o r  improved farming technologies simply are not e f f i -  
c ient  on a very small scale,  o r  demand 9 l eve l  of investment i n  tools, 
i q u t s  , water, o r  labor beyond the  ~ a c h  of the smaller farmers, espec ially 
thosc -Jho are tenants. 
In  Nepal, farmers with some irr igated land have had Zmmediate advan- 
tage over those with only rainfed land i n  using the  *roved var ie t ies  of 
wheat and maize. Farmers who were bet te r  off i n  t h e  f i r s t  place were nore 
l i ke ly  t o  be able t o  finance the  necessary inputs. Tensnt farmers were 
disadvantaged because they did not qualiPg f o r  c red i t  t o  buy inputs, and 
probably had l e s s  incentive t o  invest i n  the  Land. 
Even in Kenya, where the overall  output of maize was greatly in- 
creased a s  a result of research, the impa~t  on equity within the  country 
was probably negative. Disparity increased between the  large and snail 
farmers because t h e  smallest farmers were reluctant t o  adopt the  hybrid. 
Their main concern was t o  dnimize the r i sk  of crop fa i lu re  (which the 
hybrid maize  did not do) rather  than t o  increase produetion. I n  addition, 
they were not able t o  finance inputs; even the  need t o  buy new seeds eaeh 
year was a problem. 
I n  contrast, the  project i n  Korea contributed positively t o  equity 
among farmers because of the  pr ice subsidies provided by the  gpvemment 
and relat ively equitable land d i s t  ributios. 
These evaluations did not look specif ical ly a t  the  projects' impaut 
on consumers. However, the projects may have influeneed the  food price 
s t ructure through inereased production and a l so  through changes in crop- 
ping systems. A s h i f t  in  land use towards a crop (e.8. r i ce )  o r  a varkety 
tha t  i s  espeoially in  demand i n  urban areas,  i s  l ike ly  t o  benefit t h e  urban 
consumers, although not necessarily the poorer ones. 
V o  IPOR FURTHER DISCUSSION 
Firm conclusions and suggestions for  future policy w i l l  be advawed 
only a t  the end of the b d a g  workshop on the impact ef agricul tural  re- 
search. The findings of the  seven impaet evaluations of 8griou;ltural 
research projects described in  t h i s  paper already point out some key 
r a c t o ~ a  tha t  seem t o  affect  the impact of agricul tural  r e sea~eh  can food 
producers and should be Purther discussed. 
The projects have been successful  in t r a in ing  h o s t - c ~ m t r y  agricul-  
turalists aad i n  implementing productive research a c t i v i t i e s .  However ,  
these achiwements have sometimes f a l l e n  shor t  of having the expected 
impacts ou the long-term research capacity of the  host countr ies  and 
on the farmers' productions and income, Three sets of problems have 
hampered t h e  effectiveness of t ra in ing  and research a c t i v i t i e s :  ( a )  
lack of government commitment and unfavorable economic environment; (b) 
organizational and administrat ive d i f f i c u l t i e s ,  and ( c )  l a ck  of adapta- 
t i o n  of t h e  research program t o  ac tua l  farming conditions and t he  needs 
of rural  households. Only t h e  t h i r d  set of problems is technica l ly  
within t he  r e a l m  of exper t ise  of ag r i cu l tu r a l i s t s ;  t he  f i r s t  two are 
roblems of management and policy not spec i f i c  t o  ag r i cu l tu r a l  research. f project  t h a t  a d d r e ~ g e s  only the t h i r d  s e t  o r  problsaa i s  likely t o  
f a i l  i n  countries where t he  policy, administrat ive,  and economic environ- 
ments are not favorable. 
.A. Policy and Macro-economic Constraints 
Research i n s t i t u t i ons  in  several  p ro jec t s  have been found inef fec t ive  
because of a combination of t he  following problems: 
o Lack of commitment on t h e  part of t he  host government, as evidenced 
by a lack of cont inui ty  i n  programming and funding. This may be a question 
of timing: research is a long-term process while govenment decisions a r e  
of ten made on a short-term basis. It may a l s o  r e f l e c t  a lack of  under- 
standing on the  part of policy makers of the  po ten t ia l  contribution of 
research t o  economic development. 
o Lack of coordination between t h e  research i n s t i t u t i o n  a d  poliay 
makers and planners in  t he  host government, other host-government insti- 
tu t i ons  t h a t  control  a c t i v i t i e s  linked t o  ag r i ca l t u r a l  developnent, 
such as ex tens im,  marketing, pricing and subsidies,  and agriailtwal 
input s . 
o Research projects  of insuf f ic ien t  duration. 
I n  t h e  1960's, it became understood t h a t  a simple t r ans fe r  sf wri- 
cu l tu r a l  know-how from developed t o  developing countries would not 
be suf f f - ien t  t o  systematically increase food production. .An apparent 
solut ion was t o  t r ans fe r  t h e  knowledge of how t o  eonduet r e s e a r ~ h  ( i n  
technical  terms) r a the r  than a d i r ec t  t r ans fe r  of research re6uJ.t~. The 
impact evaluations have found t h i s  t o  be helpful  but not suff ic ient .  
Planning research programs adapted t o  t h e  administrat ive,  policy, and 
eeonomio environments i s  as important as designing technioa1J.y e f  fee t ive  
research programs. To do t h i s ,  t he  interact ions  between changes F.R a@- 
au l tu ra l  production and t h e  r e s t  of t h e  economy must be understood. 
In  t h e  Western world, thebe interact ions  were of ten taken i n t o  aeeount 
&s a raatter of course when r8esearoh programs were planned a t  t h e  request 
of farmers, o r  by pr iva te  enterpr ises  f o r  commercial purposes. A hoe% 
 go^^ establishing a mseamh ininrstructure is to d 
assistance in pl*- and -mS, as w e l l  as tedmical assistance 
in agricultural science. The deputy minister of qriculture im oae of 
the countries evalnated, himself an agriculturalist trained under the 
AID agricultural research pFoject, s-ed that BID technical and finaa- 
cia1 assistance to the qgicultural research centers rrarld limn beem 
more effective on the long t e r m  if assistance bed also been available 
for ghaning and policy decisions the w e  and role of the 
r e s ~  ne%wcwks w i t h i n  the host gorernment. 
strengthen in^ the Scientific Research Capc~city of a Host Cmmtry 
The training of agrf.cultural researchers has been achieved according 
t o  pbms in most projects, b u t  the  wtual benefits iroPa training have 
sametimes been disappoirking. This is became the  financial o r  csmer 
incentives offered to reseamAers in  less4eveloped countries are otten 
insufficient t o  keep them rn the Job for which they vere trained. 
In the U.S., research setidties are closely linked v i t h  the uni- 
versities.  This is not always the  case in less-developed cousrtries where 
a research institu%ioa meg be pa- of the govenu~ent ministry, aad where 
universities are l ikely  t o  be controlled by the gove~lllpept. Whtther 
agricultural resear& positions are given civil service status w i l l  
influence the salary level  and career opportunities available to the  
trainees. It w i l l  a lso detercaine how much f lexibi l i ty  the researchers 
have i n  planning the i r  research programs an\; coatrolling research Pun&. 
Otber fae tws  contributing t o  Lcw productivity and eventual loss  of 
trained pmfessiorads are  inadequate support of research pro(gzviam and 
inefficient edministration of support; services. 
SQientifiu exchanges between the  host simatry reseamher a d  those 
in  other national and internationel resoawuh institutiorps baPh been f m d  
ef festive aa personal and professhndl rewarda. 
The hpaet emLuations have fbmd that r r e a m  prograa ba anre 
likeZy t o  resullt i n  laproved tecrhaolegif tiha% the  farmre f h d  u e e W  if 
it Was %he foUarLag  into ec~nsidamlikon. Firrrt, the aotir%&g fazldag 
grwtiiees and t h  qp+ecboLqleal enrimmaeat i i a  t- w e  usdl 
r W d  be hum. bsemeLng the eriatirmg crm~laq and fapraiag 8yataar 
raBBtr BBsn iseldied eammditSee Bss been fWad eifective. Semmd, the 
a m i w o 8 o a i a  uwwtsaiatr that Bser on the ?am hausehoLd r h a d  Bb 
mdem?iooQ. Thwe rwypr, iron the avai&Bf&ity of pmdw8ft~m meam208 
b a d ,  w&ier, liBor, $apu%s, emdit) t o  felt need8 m d  pr%orhties M t b  
food gcoQueeirp ~ a b  their frarDUes. 
Probably as a result of the c w e x i t y  of the problems addressed 
by r e s d  institutions, prqpaam which maximize linkages be%- the 
research activities and related activities have been fauad mo8t suc.cess- 
Ail. This included estaDlishhg m u i m m  Contaicts a=mg researchers, 
farmers, and extension seroices , coaducting on-farpr trials of varieties 
and practices, and establishing a systematic feedback f r a n  faxmers t o  
r e ~ a h e r ~  
Such progmm could not be bplcllrented by aqicultU181 scientists 
alone, but call for I m u l t i d i s c i ~ ~  activities. 
D. A WORD OF CArnIOH 
The U.S. mncy  for Intemetional Developpaent has maffiFmed its 
objectives to "enable ctamsries ta became self-reliaut i n  food," w i t h  
"an emphasiu on effectively bcl.essing the productivity, i n c a m  aad 
market participation of small producers." (AID Food aad Agricultural 
~evelcppmnt policy, arch I*, gp. 3 and 6, emphasis in text)  , 
The appkrssis on food production and the vell-beirrg of small prod- 
wters w i l l  be kept as a central f o~ua  thzwrghout the Workstbop on Impeat 
of Agrieult;ural Research. The followiag qyestions are i n  order, even 
thmgh they are not speaifioial3y discussed i n  all the impact cvrrluatiatm. 
I s  it enough to increase food production? There is evidence that 
en increase i n  f d  production does not necessarily lead t o  an increase 
in net income of the farm household. The additional cogts of inputs and 
opportunity costs & dded labs or non-faFariag activities.caa counter- 
bahace the increased pFoduetion. Few of the reprts disouseed tUs 
problem, but the Iqr\J, impact evaluation saujcred that some farma ctarld 
have a negative rate of return for highqield varieties, The aseumpti.on 
"incseased production equals inctreased ine-" mag be ineorreet, aml this 
o d d  exphia why farmers -not alwap be oonvln<red t o  ad- inwoaticsne 
that are t e e h i e a l l y  valid. 
overa l l  farm production or  income while leaving some household members- 
typical ly the  women-worse off  than before. There is  l i t t l e  opportunity 
within t h e  time frsme of an *act evaluation t o  go dorm t o  such a level 
of detai l .  Revertheless, it is w e l l  t o  keep in mind tha t  an increase i n  
farm income does not always mean t ha t  evergone in  t h e  household is be t te r  
off than before. 
Finally,  the  potent ial  impact of agricul tural  research on consumers 
iboth rural and urban) should be considered in terms of type, quantity, 
r e l i a b i l i t y  of the  f a d  supply, and market prices. 
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IEUICUTITE SUMMARIES OF IMPACT ETALUATION REPORTS 
KLTALE MAIZE: THE LIMITS OF SUCCESS 
- 
AID first became involved -with hybrid maize research in 
Kenya in 1963, through the Organization of African Unity and 
the East African Community. By 1970, the yield of the original 
hybrids had been successfully improved by 25 percent under 
research station conditions. The breeding program was 
continuously followed with similarly positive results until the 
EAC broke up in 1977, Other aspects of the A.I.D. program were 
less rewarding, Research to improve maize protein quality and 
to develop varieties for low rainfall areas did not zucceed. 
Nor did the attempt to train Kenyans and integrate them into 
the research operation succeed. When the last American 
scientist left almost 15 years after the first A.I.D. project 
began, the effort was not sustained by Kenya. 
In 1964, the first hybrid maize ceeds were released for 
commercial production. Hybrids produced a remarkable A n  
percent increase in yield over local seed and proved 
appropriate to the environment of the high potential areas of 
Kenya, with their Zertile soils, abundant rainfall, and 
moderate temperatures. At the time, it was assumed that 
African farmers would continue to use the local improved 
variety rather than the new hybrid--it was less prone to crop 
failure and it could be re-used year after year whereas hybrid 
seed had to be re-purchased each year. But the hybrid was 
clearly superior in yield, enjoyed the status of a crop used by 
large farmers, and small farmers soon demanded it. By 1977, 
the majority of smallholders in high potential Central, Rift 
Valley and Western Provinces grew hybrid maize and their 
production far surpassed large farmer output. 
An aggressive private firm, the Kenya Seed Company, 
reproduced the seed, distributed it, and pronoted it throughout 
the country via a network of private shopkeepers. Extension 
agents demonstrated the use of improved cultivation 
techniques. The government-supported official prices and 
marketing system provided incentives, particularly for ?arge 
farmers, to adopt and profit by the hybrid technology. 
Innovations are usually unfair in the sense they reward 
those who have the means to benefit from them. Consequently, 
it is not surprising that hybrid maize was of greater value to 
those farmers with sufficient Land, labor and capital t o  fully 
utilize the innovation. More surprising is the large number of 
smallholders who did gain access to the hybrid maize technology 
and who have improved their food secvrity as a result. The 
overall impact of the increased maize production attributable 
to the use of hybrid seed is that Kenya has continued to be 
more or less self-sufficient in maize, the country's staple 
food, As a result, Kenya, despite a very high rate of 
aopulation growth, has not had to face some food golicp 
problems which have confronted othef developing countfies. 
Without hybrid maize, population ptessufe would likely have led 
to a demand for more land for food crops and a reduction in 
less essential export crops, Hybrid maize helped to keep the 
price of food down in the cities, thus muting the pay demands 
of urban workers and keeping Kenya attractive for foreign 
investments. 
There is a question, however, whether the government saw 
the increased production of maize as more of a problem than an 
opportunity. The government continued a pricing and marketing 
system more suited to dealing with the problems of scarcity 
than those of abundance. The Maize and Produce Marketing Board 
responded to an obvious need for increased storage capacity, 
for example, with too little, too late. Nor did the government 
take adequate measures to ensure the continued success of 
hybrids by: guarding the flow of critical inputs, including 
sufficient credit and chemical fertilizers; and being 
supportive of the research facilities which made the hybrids 
possible. The loss of the incremental benefits which the 
X.I.D. project demonstratec were possible by improving hybrid 
seed year to year, cannot be calculated--but based upon the 
benefits derived from the program in early years, the loss is 
substantial, 
Smallholders have not yet exerted policy influence on the 
government (as did the European-dominated large farm sector 
prior to InZependence) by formingeeffective organizations of 
their own. If government poiicy toward maize is to become more 
effective, it will require not only better long range planning 
but wider popular participation, especially among smallholders, 
in its formulation. 
From the experience of hybrid maize in Kenya and from the 
observations of Kenyan maize growers and consumers, an A.I.D. 
evaluation team drew seven key lessons: 
Simplicity and viability dere the decisive factors in 
the success of hybrid maize. 
The private sector was crucial in the rapid diffusion 
of hybrid maize. 
Perfect equity c-.nnot be expected even from the most 
succe8sful technology. 
The long-term continuity of fOfclgn experts was basic 
to the success of the breeding program. 
Foreign advisors arid finance do not automatically create 
institutional capacity to perform agricultural research. 
6. Pragmatism and skepticism should surround A.I.D. support 
for regionalism. 
7. Too many lessons should not be drawn from a unique 
experience in one African country. 
Central America: Small-Farmer Cropping Systems 
The small-farmer cropping systems research project in 
Central America was selected for evaluation as part of A.I,O.'s 
effort to assess the iapact of its activities in several 
development sectors, Field work for the evaluation was done in 
Costa Rica, Guatemala, Eoaduras and Nicaragua by a six-person 
team in February 1980, The findings and interpretations axe 
those of the team and pertain only to this project. H O W W ~ ~  
they will contribute to a forthconing analytical report for the 
agricultural research sector as a whole. 
In 1975, AID'S Regional Office for Central American 
Programs (ROCAP) began support to the Center for Tropical 
Agricultutal Research and Training (CATIE), located in 
Turrialbar Costa Rica, to develop and test .a coordinated 
regional research approach for improving the cropping systems 
of small farmers in Centralkreri~a.~ CATIE agreed to 
aeg~tiate working arrangeaents with the principal agricultural 
research institutioas of the five Ceatxal American republics. 
These arraageaents were to provide for CATIE and national 
scientists to collect survey data om the cropping practices and 
crop yields of the peasant farmers as well as data on their 
socio-economic cnviroaaents, Then the scientists were to work 
with repteseatatioe farmers by setting up expetim@ntal plots 
designed to test and evaluate alternative crop ~tmbinations fox 
their potential ia increasing productioa aad income, 
ROCAP undert~k this project with the expectation that 
CATIE would develop and demonstrate an innovative 
multidisciplinary methodology for doing teseatch on the 
cropping systems of the mall farmers of Central America. It 
hoped to &ilite a permanent regional institutional capacity 
and eonitmeat for on-farm research aad training addressed to 
the needs of this vital sector of rural swicty. It also 
e~pe~ttd to see CATIE pcoduee, through the pto)=tr improved 
cropping spsteae alternatives CQ? diffetent ee~logisal rottee of 
the reyion that might be suitable to rapid verification sad 
dieseainatioa by t.he national institukfms, Its laager-term 
geal was that as farmers adopked these pcovea, improved erstems 
the total, yields f r m  small farm would signifieaakly increase 
amd family incomes would rise. 
Ey the tad of the ptojeet in 1979, CATXE Bad rade working 
artaageeents awl had eattied ther out in varied emlegl@al 
zones ef a11 fire of tbe Ceatral AIetiealr republic8. Twelve 
agrictllttutal boieeBiels ftor CATIB had beear engaged full-kine 
in m-the-fatr reeeateh. Qhey bad developed aad demonstrated a 
Crokrit  iagr sys?male teeeatelr metbodolagg rrotking on the farms oQ 
seventy-five rrallholdets. Imptessiva produetion gaira and 
potmBial eem081ie benefits had beta daeuaedted fet the ten 
major cropping systems alternatives elaborated by the project 
staff. But these alternatives were yet to be verified through 
extensive field trials in the region. However, one highly 
promising alternative crop mix of sorghum and beans, which did 
undergo limited verification, had been adopted by Nicaraguan 
agricultural officials for widespread dissemination among 
peasant farmers. 
During this five year period, CATIE increased it8 graduate 
training on small-farm systems and generated a five-fold 
increase in its budget, largely from international donors and 
almost exclusively for mallfarmer oriented agricultural 
research activities using the w s y s t ~ g  approach. CATIE' s 
institutional commitment to improving mall farmer production 
had become well established as had its ability to work with 
national ingtitutions in the region. 
Although the project had achieved moet of its stated 
objectives, the beneficial impact of the emergent research 
methodology and of the expanded instituti~nal capacity at CATIE 
on large numbers of -11 farmers was yet to be demonstrated. 
There was no wide-scale adoption of the newly tested cropping 
systems alternatives developed from the on-farm experiments. 
In spite of this and partly because of it, some lessons were 
learned from the project evaluation. 
Doing agricultural research on the farms of srallh~lders, 
as opposed to research doae oa far-r-ved experimental 
stations, holds much ptomise for the developrent of truly 
appropriate production technologies and their more rapid 
ad~ptioii and dissemination. But got that potential to be 
realized, the projects should be designed to include the full 
cycle o f  research through bsth verification and dissemination. 
Donors sponeoring such research should provide the time and 
resources necessary, perhaps eight- to ten-year authorizations, 
to allow for validated technologies to reaeh numbers of mall 
producers. Intermtima1 or regional researek inatitutioas, 
like CATfE, must be prepared to maintain their mllabration 
with the national agencies, not only te suggott the 
verification and dissemination phases as they ceme on line, but 
to capture importaat findings during these phases for impcoring 
subeeqtaent research work. 
Agricultural institutions undertaking on-farm syrtcsns 
research m a t  give adequate atkeatim t o  ma-agro-ie 
issues--suoh a8 input eonatraiats, matitea ana2yui8, and 
hmsehold and area labor availabilitieo by season--in the 
planning of the researoh, the aaalysls of constraints to 
production, and t h e  implereatatiosr of reseafeh, retifieatioa. 
aad dissemination program. To do sa requires that the 
institution have adequate staff skills in the social seieaces 
awl in farm lnaaagement within the aultidiselplinary teams 
urrdeftaking each phase of the feseateh effort. 
S c i e n t i s t s  need to  be aware of t h e  d i f f e r e n c e  between doing 
r e s e a r c h  on smal l  farms and doing r e s e a r c h  w i t h  t h e  a c t i v e  
i n t e r e s t  and p a r t i c i p a t i o n  of  smal l  farmers .  The former may 
w e l l  inform t h e  a g r i c u l t u r a l  s c i e n t i s t  about  agronomic i s s u e s ,  
b u t  o n l y  t h e  l a t t e r  is l i k e l y  t o  educate  bo th  t h e  s c i e n t i s t  
abou t  how t h e  small-farmer household economy works and t h e  
farmer  about  new a g r i c u l t u r a l  o p t i o n s  t h a t  w i l l  f i t  w i th  t h e  
economy. Severa l  of CATIE's f i e l d  s t a f f  demonstrated t h a t  
be ing  a s c i e n t i s t  and a n  involved p a r t i c i p a n t ,  o r  even change 
agen t ,  a r e  n o t  mutual ly  e x c l u s i v e  r o l e s .  
Korean Agricultural Research: The Inteqration 
of Research and Extension 
A profound change occurred in the early 1970s that 
transformed the Korean Government's rural development 
strategy, From one emphasizing industrial ex?orts, the costs 
of which were largely borne by the Korean farmers, the strategy 
evolved into one devoted to inproving rural Korean life. The 
genesis of this approach was both political and economic: a 
hardening of PL 480 terms and the results of the 1971 election 
that amply demonstrated that government support had eroded in 
the countryside. The Korean Government responded with a rice 
pricing policy advantageous to the farmers, the strengthening 
of the extension service, the formulation of the Sae-maul ('New 
Village") Movement, and a rapid increase in rural 
infrastructure. 
The origins of AID'S support to agricultural research are 
found in the Korean Agricultural Sector Survey (1972) and 
succeeding documents that advocated a strengthening of research 
as a primary need, The project, proposed in 1973 and 
implemented in 1974, provided $5 million for a tripartite 
program to strengthen the capacity of the Office of Rural 
Development of the Ministry of Agriculture and Fisheries. It 
included training of Korean researchers overseas, equipment 
(including a computer and library materials), and both resident 
and short-term expatraite advisory services. At the close of 
the project in 1980, 21 Ph.D. students and 17 M.S. students 
were trained overseas, while an additional 94 received 
short-term training and 1Q6 participated in observation tours. 
Although there were problems with the English language 
competence of prospective students, the training aspects of the 
project were universally regarded as the most successful part 
of the program. Of notable, but secondary, importance was the 
provision of equipment and supplies, especially the computer 
and the library materials. Lagqing far bzhind was the value of 
resident expatriate assistance, which was of marginal use to 
the project but was more significant in terms of relieving the 
AID Mission from continuous monitoring of the project than in 
providing help to the Koreans. Of greater importance was 
shorter-term foreign technical advice. 
. The inchoate goal, from a Korean perspective, was probably 
rice sclf-suff iciency-a strategic, political, an8 economic 
objective. The project purposes, however, were specified in 
considerable detail outlining exact yield increases on 
agricultural experimental stations over a ten-year period in 
the areas of rice, barley, wheat, and soybeans as well as 
generalized improvement in potato production and in the 
cropping systems. Specific increases were also proposed for 
farm fields for the same time, Since the decade of crop 
improvement is to end in 1984, this evaluation must be 
somewhatcircumscribed. 
The project paper suffered from spurious specificity 
regarding experimental station crop increases. Before the 
project began, experimental yields were higher than those 
indicated in the paper, often by considerable amounts. The 
research breakthroughs t h ~ t  the project anticipated were 
generally made prior to the project. Farmer yields may well 
reach their objectives by 1984, bbt the AID project was oaly a 
beneficial increment to Korean agricultural research. It 
supplemented an existing, competent system, but offered little 
that was innovative. 
The concentration on rice led to a lack of emphasis on 
other crops, an inattention caused by national concerns as well 
as social and economic factors the project ignored. Although 
there have been increases in crop yields, hectarage of the 
other crops has consistently been falling, even before the 
project began. Thus, national targets will not be met even if 
a relatively few farmers benefit, The choice of some of the 
crops covered by the project such as wheat, soybeans and 
potatoes seems questionable, as does the emphasis on increased 
fertilizer responsiveness~ 
Critical to a developmentally effective agricultural 
research program is the transference of experimental results to 
the farmers. Through a widespread extension service, a farmer 
training program that includes almost all families anaually, 
demonstration plots, and the Sae-maul Movement, Korea has 
developed an authoritarian but effective means of disseminating 
research results, 
Thus, beginning in 1972 the spread of the high-yielding 
varieties of rice was pushed with alacrity by the Korean 
bureaucracy in response to a national csmsrand structure. The 
effort was effective, making Korea self-sufficient in rice by 
1975, Yet there were two inherent problems in this 
comprehensive effort: theee varieties were sensitive to cold, 
and new races of the fungal disease called blast normally 
develop after a few years if large areas are planted to a 
single variety. 
The c t i s l s  developed f i f s t  i h  1979 wieh a drop in 
production caused by blast followd by a disastrous 1980 crop 
due to cold temperatures. The riee Grog felr by one-third, 
creating a crisis 09 confidence in the government an8 in the 
guidance service, 
Ironically, the failures of 1979 and 1988 can be attributed 
to the strength8 of the Ibrean guidaace service. Thue it8 
weakness is based on the omnipresent bureaucratic hierarchy 
that, in contrast to most developing societies, can transform 
research into production. In singleminded pursuit of its 
political goals, it neglected elemental precautions that might 
have avoided the problems of the last two years. 
Agricultural research was an appropriate intervention for 
AID at the time. It assisted a well-established, agricultural 
research network, but did not materially transform it. It 
created no new institutions. 
Agricultural researech will continue in Korea but 
replication abroad will be difficult. Any successful adaptive 
agricultural research project will be dependent upon a positive 
pricing policy, an effective extension service, rural 
infrastructure, and continuous contact with international 
research centers, among other factors. Political will is 
required for its success, but too strong an eznphasis on 
political objectives can undercat its effectiveness. 
During the decade of the sixties, food production in 
Guatemala barely kept pace with the demands of a growing 
population. In 1970, the Government of Guatemala initiated a 
restructuring of public agencies to provide coordinated service 
to small food-producing farms. An innovative organization, the 
Institute of Agricultural Science and Technology (ICTA), 
emerged from this restructuring with responsibilities for 
generating and promoting the use of improved technologies in 
basic food crops. AID supported this restructuring with a 
series of loan and grant projects beginning in 1970. 
In 1975, AID approved the Food Productivity and Nutrition 
Project. Its purpose was to increase the production and 
nutritive quality of basic food crops in Guatemala and to 
strengthen and develop ICTA as an institution. Of $1.73 
million allocated for the project, $1.2 million was for 
expatriate technical assistance, including plant breeding 
experts and other technicians who staffed ICTA while 
project-sponsored Guatemalans were being trained to assume 
positions within the new Institute. 
Three crops, maize, beans, and sorghum, were targeted for 
increased production. Working with experts from international 
agricultural research centers, ICTA personnel developed new 
varieties and tested them under small farm conditions by 
collaborating with farmers. With the assistaace of the 
Inter-American Development Bank, a seed service was organized 
to process seed and help maintain genetic quality. 
New varieties of both maize and beans were introduced and 
increased yields have been recorded. Using improved seed and 
other technologies recommended by ICTA, eollaborat~rs have 
obtained increased yields. Gains in maizc have been primatily 
in lowland varieties, bat one new highland variety is 
promising. The impact of new seed on maize produstion is 
expeeted to increase as the amount of seed ptoQuced insreases. 
New varieties of beans may reduce or eliminate the need for 
oostily programs to control Colden Moaaie. New vaticties of 
sargbum were not released until 1980 and thus could net be 
evaluated. Iimwmf, they appear markedly superios to 
previously available varietice. 
Xn addition to developing aad recommending improved seeds 
fCTA developed and teeommended other farming practices relaeed 
t o  ineteased yields, euah as plaating dietaaacs, seed 
dcnsifier, fertildeet applieatioas, and weed and inseeti 
control. Indices of acceptance developed by ICTA indicate that 
increasing ilumbers of farmers who have collaborated in the 
fieldtesting of such new technologies are adopting ICTA 
re.c=ommendatioas. Interviews with ICTA personnel and with 
individual farmers support this impression. 
The AID project facilitated and hastened the strengthening 
cf ICTA as an institution. The number of ICTA staff increased 
and staff qualifications improved. Expatriates facilitated the 
research work of ICTA and its growth as an organization. With 
project support, 10 Guatemalans received advanced training and 
by 1979 and 1980, they were returing to ICTA to replace 
expatriates. 
However, high attrition rates among personnel with advanced 
degrees are a serious problem for ICTA. Rigid salary schedules 
are apparently responsible, but ICTA managers have been 
unsuccessful in efforts to obtain the authority to revise these 
schedules. With the departure of expatriate advisors, these 
high attrition rates may make sustaining and expanding the 
present ICTA system more difficult. 
Some confusion remains regarding the respective role of 
ICTA and DIGESA, the extension service of the Ministry of 
Agriculture, particularly as ICTA's approach to research draws 
on some techniques of traditional extension methodology. ICTA 
and DIGESA are working on this problem, and it seems likely 
that new patterns of relationships will develop. 
ICTA has come to represent a new model for agricultural 
research that planners and researchers in other countries are 
studying and attempting to replicate. If there is continued 
and increased support from the Government of Guatemala, it will 
be able to sustain and expand its present activities. 
F w d  Grain Technology: Agricultural Research in Nepal 
In 1957, the U.S. Operations Hission initiated support for 
a broad-ranging agricultural development effort in Nepal. This 
project continued without pause for 17 years, largely in 
pursuit of the objective of increasing Nepal's food grain 
production capacity by enabling and encouraging Nepali farsers 
to apply the techniques of scientific agriculture. While the 
U.S. financial and technical assistance was contiduous, the 
emphasis, the pace, and the amount of Nepali involvement were 
altered considerably during the course of project 
implementation. The project began as a .general agriculturem 
initiative and gradually evolved to its concluding emphasis on 
the development and dissemination of 'food grain technologymm 
The project successfully contributed to the establishment 
of agricultural research and extension systems by training 
almost 600 Nepalis to the B.S., M.S., and Ph.D. levels and by 
constructing facilities for research at five stations in the 
Tarai-at Nepalgan j, Bhairawa, Parwanipur, Janakpur, and 
Raapur. With the assistance of the extension service, improved 
wheat, rice, and maize varieties that were tested on the 
research stations were spread to farmers across the Tarai. 
Some of the selected improved varieties proved widely adapted 
to Nepal's enormous range of agroecological conditions and 
spread into the Hill and Mountain farms as well. Other parts 
of the mtechnology packagesm--which included recommendations 
for fertilizer, time of planting, spacing, and irrigation-were 
not so widely adopted. 
In trying to assess more precisely the differences that 
could be attributed to the implementation of the Food Grain 
Technology project, we first examined statistical fact sheets 
and research reports. We then talked with agricultural leaders 
(many of whom had apparently taken advantage of training 
opportunities offered under the project) and with agricultural 
producers. We too6 a long view in these dialogues, tryirsg to 
cosprehend the pattern of changes which had occurred in the 
agricultural sector over the past two decades. While looking 
at report8 of experimental trials and a t  growing fields of 
wheat and mustard, we discussed not only what had happened, but 
what might not have occurred had the project never been 
implemented. 
Our examination provides both a sense of aolid 
accomplishment and a basir f d r  some disquieting fears. On the 
pasitive side, we found the following: 
-- A functioning research system has been developed. 
O m  Farmers are immensely aware of the need for and the 
problems related to Xrishi bikash (agricultural 
development . 
-- Extension and research services can, at times, work 
together in coroplementary, mutually reinforcing 
activities which result in new plant varieties and 
increased knowledge in the countryside. 
On the negative side were the following factors: 
_- Researchers and farmers are not in complete agreement 
?n which agricultural problems need to be addressed, 
nor are the channels for comnunication as open as they 
could be. 
-- The .green revolutiong as it has occurred in Nepal has 
not yet resulted in long-term security and economic 
independence as expected but has contributed t~ 
economic and environmental destabilization. 
-- The productivity of farmers, extension workers, 
researchers, and those agencies charged with input 
supply distribution is far from optimal. 
Thus, researchers articulate the need to continue the 
search for new varieties which are higher yielding, more 
disease resistant, and produce grain with acceptable qualities 
of taste. Farmers agree that variety development is important, 
although they emphasize nther criteria for variety seleetion as 
well. Farmers also recornend that increasing reliability of 
water and fertilizer supplies is more important for handling 
their problems of deteriorating soil fertility, declining farm 
sizes, with low yields, and high risks. The role of 
agricultural research and extension is not in question; at 
stake ate the issues of research priorities and their relevance 
to farmerse tesources and constraints. 
The fact that farmers have adopted components of technology 
packages at all may reflect less the persuasive thetotic of 
reseatch and extensioa than the fatmetse response to the 
increasing pte88ute of population and to their families' 
requirement8 fot food and ca8h. Nevertheless, without the 
technology packages, it is unlikely that Nepal's farmers would 
be as productive a8 they ate today. 
Agricultural Research in Northeastern Thailand 
In 1962, the Rinistry of Asricnlture and Cooperatives in 
Thailand officially established an agricultural research center 
at Tha Phra near Khon Kaen, located 400 kilometers from 
Bangkok. The center was to be a multidisciplinary research 
facility focusing on the Northeastern region and responsive to 
the needs of the farmers. In addition, it was to support and 
coordinate the work of the Ministry's 112 small research 
centers and stations in Northeastern Thailand. 
DSAIDfBangkok first assisted this project in the mid-1960s 
by providing graduate training to 24 Ministry employees who 
were to staff the center. In 1966, a muXrifaceted.project was 
launched for institution-building at the center. A contract 
was signed with the University of Kentuckyr Lexington Kentucky, 
and from 1966 to 1975 Kentucky Project officials were 
responsible for [l) advising center administrators; ( 2 )  
arranging for training employees in the United States; ( 3 )  
assisting in the establishnent of research laboratories, 
research programs, and extension activities; and 14)  
coordinating functions at the center. 
An excellent physical facility was constructed which has 
been catefully maintained. Since 1966, a total of 118 Ministry 
employees have received U.S. training in agricultural 
disciplines mostly at the University of Kentucky. By 1375, 
laboratories were well established and substantial research 
work was underway. ETowever, since 1975, research program have 
been reduced ahd the professional staff of the center is far 
below projected nmbers. The research carried out is 
essentially conventional and laboratory- or station-focused8 
there is little evidence that it is responsive to the needs of 
small farmers in Northeastern Thailand. 
Kentucky Project extension and training activities started 
slowly, but since 1975 several initiatives have been launched, 
These include a series of television and radio pagrams, a 
mobile extension unit, and an agricultural information 
network. These initiatives were not planned at the beginning 
of the project. However, at the time of review, these 
activities and their support units were the most dynamic at the 
center. Modest USAID support to these programs could do much 
to enhance the quality and quantity of agric?lltural information 
avai lable  t o  N O f t h m 3 t c t f i  fafmets. 
Scientists-at the center need to familiarize themselves 
with the complexities of agricultural production and 
decision-making in the Northeast. This could contribute to 
future research activities and outreach programs which are more 
relevant to the needs of a greater variety of farmers. 
.Furthermore, bureaucratic conflict has created an atmosphere in 
which much research done at the center is rejected out of hand 
by the central Ministry of Agriculture and often has to be 
redone in order to be acceptable. Declining budgets, loss of 
coordinating authority, frequent institutional redefinition, 
and loss of status and professional autonomy have combined with 
previously mentioned factors to defeat efforts to build a wajor 
research capacity in Northeastern Thailand. 
Ministry, USAID, and University of Kentucky Project 
officials chose not to reexamine and reformulate the project, 
inspite of ample, early evidence that the center lacked 
sufficient bureaucratic potency to accomplish its long-range 
goals. It seems unlikely that more detailed planning could 
have pinpointed and overcome this problem, However, AID 
officials should have recognized the problem by the late 1960s 
and done something about it. They could have 
(1) pvi',ed out, ( 2 )  decided to support only the most promising 
portians of the project (e,g., the training component), or ( 3 )  
worked with the Ministry to strengthen the bureaucratic 
position of the center. That none of these things happened 
reflects negatively on respoasible USAID off icials, but perhaps 
more so on AID structures and procedures. These may have 
discouraged Mission officials from reexamining projects and 
making mid-course corrections 10 years ago. Whether or not 
there have been sufficient changes in incentive sttuctures to 
encourage them to do so today remains to be seen. 
West Africa Rice Research and Development 
The West Africa Rice Development Association {WARDA) was 
created in 1970 to increase rice production in the 15 member 
countries through research and training. Importation of the 
rice necessary to satisfy an increasing demand for what is 
becoming the food staple in urban areas is a drain on foreign 
exchange, yet the climate and ecology of West Africa are suited 
to rice production. 
A decade after its creation, one cannot hold WARDA 
responsible for the fact that West Africa is importing more 
rice than ever. WARDA was encouraged to look for technological 
solutions to this deficit, not for economic policy solutions. 
But a technical solution cannot be divorced from its economic 
environment. One of the greatest weaknesses of WARDA8s 
research design is its tendency to separate these two. Some of 
WARDAts research results demonstrate the disadvantages of this 
tactical separation, laid on the association by its founding 
charter and by the orientation of the donor and member state 
support it has received, Nevertheless, because of its 
scientific professionalism, WARDA, through its development 
department, has discovered a politically acceptable way of 
targeting project identification research design oa specific 
situations that are not only ecologically but also economically 
conducive to expanded rice production. 
Huch of the more recent, second phase of ATD support to 
WARDA (project 698-0429) is built upon WARDA's evolving skill 
in contextualizing rice research and development inputs such 
that, for specific contexts, their outputs are not hindered by 
the widespread economic constraints on rice production in West 
Africa. Therefore, with the advantages of hindsight, 
therefore, we are evaluating the first-phase AfD/WARDA project 
(698-03821, not only in terms of its own stated goalsl but also 
to identify the part it played, if any, in helping WARDA define 
this more successful, interdisciplinary role for itself* 
Under the first-phase project, AID wpported (1) two 
special reeearch projects--one for mangrove rice at Rokupr, 
Sierra Leone, and one for deepwaterJfPoating rice ~t Mopti, 
Nali; ( 2 )  a training center adjacent to Liberia's Agricultural 
University at Fendell just outside of Monrovia; ( 3 )  participant 
training in the United States for key WARDA researchers: and 
( 4 1  a f ice ec~nanics study undertaken in oonjunctldn w i t h  t W  
Food Research Institute at Stanford University. 
Tunisian Wheat Developsent Program 
Tbe Tunisian Wheat Development Program (Project Ble) was 
designed and implemented from l965 to 1971 by AID, the Ford and 
Rockefeller Foundations, the 1nternatiow.l Maize and Wheat 
Improvement Center {CIMMYT) in Mexico, ;;ad the Government of 
Tunisia. It was conceived i~ 1965 at a tine when the ecoaomic 
chaos following independenc - from the French prompted the 
Government of Tunisia to expaore every aveaue to reverse the 
decline in agricultural production, particularly of food* 
Development of Tunisian institutioas and training of Tunisian 
staff were priority goals to fill the gap created by the exodus 
of the French civil servants and other Eaaropeaa farmers and 
entrepreneurs in 1964. The ultimate goal of the Government was 
and remains 'self-sufficiency in food production,' 
The purpose of the progran was to introduce and adapt to 
the Tunisian environment and climate the new semi-dwarf 
high-yielding wheat varieties that had been developed at CSMl¶YT 
in Mexico. The other important parpose ;of the prograan was to 
train Tunisians in agricultural research and extension methods 
as a means of developing institutional capabilities f ~ r  Tunisia 
to carry out research and extensioa activities alone, 
The impact of the program has bees slow but positive. Much 
of the impact is being felt new, sane five ysats after t h e  
program was phased out and 17 yeats after its conceptiorr, I f  
one single factor had to be identified as the ptogram's most 
important contribution, it would be the developaent o f  the 
program for advanced dagree training, pazticularly to the Pli.D. 
level, The research capability developed by this advaned 
training has become most ef%ective in the past three years. 
The impact is being demoasttated in teseatah resultst in an 
effective extensioa program; in improvements in institutional 
capabilit ies in research, extension, a&d educatf oat and in 
farmers' increased aeceptanee o i  new varieties and imprsvcd 
technologyt resulting im increased yield* and p f d u e t i ~ a ~  
Training has enabled Tunisians t o  s ~ ~ e s ~ ~ f ~ l l y  sont inw 
research and extensioa activities without assistanse after the 
program was phased outl Nineteen Tunisians were trained in t h e  
United States to the Zevsl of M.Sl and Ph.3. degree9 ih 
agricultural sciencesl Thie wa8 ~ u ~ ~ ~ c ~ c R B c C I  by praehieal 
training of 55 other Tunisians at CIMHYT in Hexice, ia 
Australia, atld la Tua$Stal Of the 29 wha rewived advanced 
training, 13 ate working directly ot iraditechly in the ecreals 
prograza fa Tunisia; 11 of these are directly involved. Of the 
19 Tunisians, one is contiauing advanced studies in the United 
States and five are working abroad with international or other 
organizations. Four of the Tunisians who received Ph.D. 
degrees are involved in research at the Natioaal JQricultural 
Research Instgtute of Tunisia <INRAT) while teachias at the 
National Agricultural Institute of Tunisia {INAT, the aational 
agricultural universityl. Two Tunisiajrs trained to the 4.S. 
level are participating in the research proyram at INSAT. 
During the life of the prograra, ffve aew bread wheat and 
five new durusl wheat varieties were developed and introduced to 
farmers with varying degrees of success. After the program was 
terminated in 1977, Tusisiaas Zaad been trained under the 
program coatinad to dwelop varieties with caracteristics that 
improved oa those devvrloped earlier. In 198Q and 1981, two 
improved varieties of bread wheat and two iapcoaed varieties ob 
duruja wheat were developed and put into use. Soae of these 
later varieties were more resistaat to diseases aad drought 
than earlier varieties, and cons~taeat~y were more acceptable 
to farmers. 
An extension and farm damol~stratioa system and program were 
developed in the beginaing of the Wheat Developmeart Prvgraar to 
work ePoselp with the research activities to extend results to 
farmers and to feed back problems t o  researeh seientf sts. Tfre 
Technical Divisioa, established in the Offiae of Cereats, 
suc~essfully earried out its funations during the life o f  the 
program, It i s  new staffed with tsained Tunieiam and is still 
operating a sueeessfut program. 
As a result of the prupramo Tunilsfa"s cereal produ@tion 
(wheat and batle 1 wae greater daring the 31-year period 1971 
through 1982 by 1 ,302 la i l l f~a  retrit! toaa thaa duriag the 
previous la-year period. bespite popula%im growth# anaual per 
capita p m d u ~ t f ~ n  of eeteals ineteased ftem 1Q4 kflograae f n  
1370 to %6@ tiloigtms in t9$@, usiag average atomal ptoduftia-n 
figures E a t  t h e  two periods aad the pepufatiola levels of 19tP 
and 1380, tespeetivaly, Fia~thetnoze, the Yaareased p t d u e t i o n  
was aehievsd oa an area of laad less (by over 200,060 hcetates 
in eaah yeat, 1980 and 19811 thaa in the ptevfcws f w r  years. 
The ihcfeased pt~duetiocn sf Bereale saved the Wverment 6E 
Tunisia the foreign exshange wets 09 aamuaXly kmportinp 
299,009 mettie toas o f  dlut~im wheat, 7?r0QQ metrio tons 04 bread 
w'tieat, aild lDB,PtO@ metifie E o i M  of barley € R a t  w6u19 Basic Mel  
requited otherwise duriaq each year 197L through l98L The 
value ob this amuah of aanuai imporae a t  1981 pf i e e ~  muld  
have been 8125,944,OO'Q ( cos t ,  inauraace, and f teight in 
Rettetdam., imported from t h e  Waited Skates). Thie was made 
possible at a to ta l  cast to the U,S, Coretnmentr Rockefellef 
and Pord Foundations, and less than $3.5 million ia technical 
assistance. 
The program has resulted in other benefits to Tunisia, It 
contributed to increased per capita consumptioa of cereals, 
mostly in the form of increased use of cosllaercial bread and 
noodles, While no national data were available to coafirm the 
fact, there was evidence that farmers had beea integrated into 
t h e  noaey econany. Cereal farming had becoae mechanized and 
farm fancilies were purchasing prepared foods such as camercial 
noodles and bread. 
The positive inpact was not without some negative effects. 
Rural migration of men had led to a change in the role of rural 
woaea, with an increase in their participatioa in farming and 
rural industries, and a decrease in their role in home 
pteparatioa of fojod, While this may be viewed as a positive 
gain for woaen, it has had oae negative result. Increased use 
of purchased, prepared foods (principally nc-dles artd bread) 
instead of home-prepared food has decreased the nutritioaal 
levels of farm faaily daily diets. 
Not all the institutioaal goals have beea achieved. 
Integration of research and exteasioa has not been acted on. 
The planners had sought flexibility in managemeat, ffnaneing, 
decision-making, and action By establishfng the progtara under 
the parastatal, semi-autoaomas Office of Cereals, a c~t~mercial 
organizatioa coacerned with the purchase and aale of cereals. 
This office, which 1s outside t h e  AgricuZtural Services of the 
Ministry of Agriculture, was not impeded by the bureaucratic 
corstraints of other agencies, At the same time, it did not 
play a role in providing technology to fatmers, During the 
life o f  the program, activities were integrated through 
personal cooperation ~f scientists who cut acroas institutional 
lines, This system continues today. 
Despite these weaknesses, t h e  insti hutioas in research* 
dueation, and @%tension have developed basic oag~llbiLities, 
resulting directly and indirectly f r m  t h e  program+ which 
permit them to eoat inue suecesaf ul activities. Ibwever, the 
goal of self-suffheieacy in f w d  ptsduchion h a s  not been 
achieved, This geal is illusory a& bas teadad to overshadow 
t h e  progrese that has been made, as continued growth oE 
population and increased get eapita consumption of eetaals have 
widened t h e  foad gap, gequlring iiwrcasea in iragotta. 
Tuaisia's overall goale of using its rescsarcea to comparative 
advantage, and of proclueing higher  valued sroge on t h e  better 
land (undef irrigation where feasible) for  egport and to eupply 
the thriving botel-tourist industry are both aimed at achieving 
a balance in ihkernational tfade of agricultural pr&iucts, 
which makes good ecoaomie sense. Achievements in cereal 
production are due not only  t o  t h e  scientific progress achieved 
under this pzogra, but also t o  improvements i n  institutions, 
ecoaomic conditions, and pol ic ies  in t h e  agricultural sector. 
AID EXPERIENCE IN AGRICULTURAL RESEARCH 
A Review of Project Evaluations 
This study reviews the experience of the U,S, Agency for 
International Development (AID) in the area of agricultural 
research, It was completed by Development Alternatives, Inc. 
(DAI) at the request of AID'S Office of Evaluation, Bureau for 
Program and Policy Coordination (PPWE). The study's 
objectives were: 
.- To review historical trends in aeicultural research, 
especially of AID'S expe~diture in that sector: 
-.- To identify the set of projects comprising AID'S 
agricultural research portfolio; and 
.- To identify major issues affecting the design and 
implementation of agricultural research projects by 
reviewing evaluations of a sample of those projects. 
A review of the literature and interviews with various 
professionals identified several recent trends in agricultural 
research. These included an increasing attempt by researchers 
to develop technology applicable to the needs of farmers under 
adverse envriomental conditions and in resource puor regions 
of the world. Moreover, in an attempt to better align research 
with farmer needs, a broader array of production constraints 
(both agronomic and socioeconomic) is now being examined in the 
technology generation process than in the past. This has 
entailed more emphasis on on-farm research, the use of 
multidisciplinary teams and a more holistic approach to 
research, as well as greater participation by the farmers 
themselves in the technology generation process. Additional 
issues receiving increased attention are the importance of 
strong national research systems and the amount of time 
necessary for agricultural research  project^ to produce useful 
results. 
AID support to agricultural iesearch has been increasing in 
recent years. Historically, however, the sector has received 
relatively little attention from the Agency. According to the 
interviews and literature review conducted during thie study, 
one reason for this lack of attention was the belief, prevalent 
in the early 1950s. that the technology necessary to improve 
agricultural productivity in the developing countries agready 
existed. Limitations during the 1960s included CongreseionalSy 
imposed restrictions on the amount and type of reraeatch that 
AID could undertake together with decteases in the Agency'e 
in-house technical expertise in agriculture. Finally, the New 
Directions legislation passed in the early 19709, while 
contributing to important change8 i~ the nature and focus oE 
AID'S agricultural research, emphasized other developmeat 
strategies such as rural development and food production 
projects, or the delivery of services to meet basic human needs. 
AID'S increasing interest in agricultural research in 
recent years has partly resulted from a realization that a lack 
of appropriate agricultural technology is a serious constraint 
to food production increases- moreover, the success of the 
green revolution technology developed by the international 
agricultural research centers 6IARCs) in increasing production 
levels of selected crops in certain regions of the world has 
furthered this realization. 
Between 1978 and 1981 AID funds going to agricultural 
research increased by almost 70 percent, from $84.7 million to 
$143.7 million, In relative terms, AIDVs investment in this 
sector rose from 12.8 to 19.5 percent of the agriculture, rural 
development and nutrition appropriation (excluding econowic 
support funded appropriations). Most of this increase came 
from projects funded by AID field missions. On the other hand, 
the proportion of AID support going to the IARCs and centrally 
funded bilateral research has increased only slightly. 
However, the passage of Title XI1 and the creation of the Board 
for International Food and Agriculture Development (BIFAD) aay 
provide a basis for greater activity in this area, 
Aside from reviewing historical trends in agricultural 
research, the study examined issues affecting projects in the 
sector based on a review of 131 evaluations of 48 agricultural 
research projects (39 regionally and mission-funded and 9 
centrally funded). It found that the evaluation documentatioa 
provides only an imperfect picture of any project's overall 
performance. The evaluations were most often focused on the 
provision inputs and the achieveaent of outputs. Attempts to 
measure project impact (to determine t h e  effect of project 
activities on the beneficiaries welfare) were limited to the 
four Impact Evaluations included in the sample (part of a 
series of indepth, ex post evaluations currently being 
undertaken by AID). The standard evaluations did not provide 
the basic information (such as project characteristics and 
standardized performance indicators) necessary to permit a 
comparative analysis of the projects in this sample. 
Using the evaluation documents, it was possible to identify 
several recurrent isoues common to projects in the agricultural 
research sector. For regionally and mission-funded projects 
these included: 
gg Operational problems entailed in doing on-farmr 
farming systems-type research# and involving farmers 
in the research process1 
-- The quality of the research conducted and the setting 
of research priorities: 
The phasing of activities, especiaUy constructioa 
delays which impeded planned research, as wefa as the 
amount of time allowed to achieve the research 
objectives; 
The adequacy of AID'S research project supervision, 
given a Iack of techaical expertise and high staff 
turnover in the aissions; 
Weaknesses in the links between reseach and extensioa, 
as well as inadequacies in csmplemrelatary services 
(inputs, credit, marketing, and so forth); 
Host governareat suppoxt for the projects; 
The lack of qualified counterpart persosane1 t o  work 
with expatriate techraiciaas, togethet w i t h  low 
salaries for host country researchers which wakes it 
df f f icuSt to maintain competent staff; 
Inadequate paxticipant training programs: 
Delays in ptocurementt and 
The delays or inabflity of  AfD sad its coatractors to  
provide qualified techaical assistance, 
For the nine centrally funded projects Pn the sample [each 
of which involved overseas research) the f ssucs discussed in . 
the evaruations ine lude& the creation o f  Unkages with haat 
country institutions; t h e  perfomawe 0% bag-term staft; the  
pt.ojsctts scope and fundingt and the quaZfty af  t h e  tesearch 
condu.cte8. Xssues not f u l l y  treated by the evaltnatfoas of 
these projects included: the pr:oblems eatai&Cd %a siapZy 
coaducting research within develophg seiuntries and ila 
coajunction with local iastitutlons and telkcafclets; the 
tecr81bility or aecessihy of eorabuctirvg mwe teaearoh away from 
the research station; and t h e  dissemiaation QO the research 
f indingls. 
In comclusiora, this Peview of past A I D  eoaluatiotas 
identitied and documented a set oC issues or problems that wete 
mate or less familiar to development peofeeslonals 
knowledgeable about the seetor, The study also identified 
significant gape in t h e  evaluat ion data base that was 
analyzed. In terms of producing infotmation that might 
inSluence overall policy within the sector and feed into the 
design of future projects, this study highZdghted the aeed for 
investigations outside the Agency's system 09 regularly 
scheduled evaluations in assessing its ptoject implementation 
experience. 

Part 8. Rapporteurst notes 
On arrival at the workshop, each participaat was givea several sheets 
c& paper, each of which contained an inccixaplete statemeat related t o  agricul- 
mral research. The participants were asked t o  complete each statement; 
Later the work gr~arp9 tabulated the resporises. The aim was to  give the 
warkshp a sense of the diversity 0r uaifornfty of c ~ p i n i o a  held by the 
participants on pariow aspects @f agricultural research, as w e l l  as 
t o  highlight relevaat issues. 
The majar constrainzs (techaical aud other) t o  achieving effective agricul- 
tural  research i n  most developing countries are (in order of priori ty 
assigned by particQams): 
1. CoBrnUnica t 1- {however, c-aka t iolls corn t ra in ts  may, in 
fact,  be a symptom that other factors, e,g., hPgPan rtsources, admiads- 
tration, national polfuy, a r e  not fwc t todng  w e l l ,  rather tham being 
ocaastratnts I n  and CPf themselves). 
2. Buman resources: la& of ecientlficr persowel, adduis t t a t ive  
a d  support s ta f f ;  low level af training; aad Zaek <bf humam resource 
management. 
3. Administrative: lack of apprr~parlate iuceatives to organieatiotrs 
amd researdaete; a d  poQr otlgaaization, ceondlaatican, a d  maaapmeaf of 
tesearch ias t i t u t  icne and prograaas, 
4, National polieiee: lack .ob mpptt or coordinated approtwhee to 
research a t  national poLiey levele; Pnapproprtate natioaa;l reeeareh prtori- 
ties; iaappraprtate agrfcultural policies; a& hadequate ia€taet rwtute  
t o  u t i l ize  research results,  
5, Tcchniea.3. t ladk of techaioal bowledge of prduc%ion and m a r a p  
t lon syateauis; and lack of scielntdfic knewledge, 
The prinaipal erl terlon fot  evaluating the hmg+erm impact ~f investmeat 
i n  agricrultural reeeatqh fn most develapina eouatries should. be- (f iguam 
i n  parentheees indfcate the amber of partleipaate favoring): 
I, welfare (22) : improved farmer welfare 0); %ii@f.i)v&d i\uZ?i'l%otl 
(5); imprwed eonsumer welfare (2); Laereased farmer income (6). 
2, Incteasd produetion over the Lang term (19). 
3, Rate of adoption of technologies dwelnped (15). 
4. Ins t i tu t iona l ized  sustained research capabl i ty  (14). 
5, Increased productivity (7). 
The p r i n d p a l  consideratiora fo r  a donor o r  technical  ass is tance agencz 
in deciding whether t o  invest  i n  national agr icu l tu ra l  research i n  most 
developiw coun&ries should be: 
1, Commitment of host government 92O). Perceptions of dozmrs may 
vary, from one of assurance tha t  t he  policy environment w i l l  become highly 
conducive t o  increasing agr icu l tu ra l  prorhct ivi ty ,  t o  one t h a t  se r ious  
i n t e r e s t  i n  usefulness of improved technology by key persons i s  su f f i c i en t  
commitment t o  s t a r t .  
2, Capability t o  sus ta in  project  (7). I n s t i t u t i ona l  capabi l i ty  t o  
sus ta in  a c t i v i t y  beyond 1 i f  e of ass is tance program, including a v a i l & i l i t y  
of funding. Implications f o r  program design and f o r  duration of program. 
3. The extent t o  which research can increase  productivity, reduce 
r i sk ,  and increase incomes (6). There should be su f f i c i en t  opportunit ies 
f o r  success: t o  increase  yields,  decrease r i sk s  through use of improved 
technology or change i n  economic emrironment through research. 
4. Low crop y ie ld  (5). 
5. Avai labi l i ty  of funds t o  follow through programs s ta r ted  (5). 
6. Po l i t i c a l  environment ( 5 ) ,  
7. Recognition t ha t  research is long-term precess (5). 
A major problem for most developing countries i n  eeeMng o r  receiviqg funds 
o r  technical  ass is tance i n  support of nat ional  agr icu l tu ra l  research is: 
1, Lack of i n s t i t u t i o n a l  capabi l i ty  t o  plan and coordinate progrms 
and requests f o r  ass is tance f o r  these programs (28). 
2. The inadequacy of resources, both budgetary and personnel, needed 
t o  receive and w e  external  ass is tance (17). 
3. Lack of commitment by the  government t o  the research program-policy 
environment (16), There i s  some rela t ionship with the  problem of resource 
inadequacy. But a developing country could be committed t o  research 
without having adequate resources, o r  i f  resources a re  adequate, t he  
eormnitment; t o  a l loca te  them might be lacking. 
4, A l ack  of congruence of h@st country and donor country on priori-  
ties and on the  duration of commitment (14). The issue of "stringsw--being 
d i f f i c u l t  far developing couat r i  es t o  accep t--also comes in  here. 
5. The i n a b i l i t y  of developing countries t o  promote t h e i r  awn i n t e r e s t s  
t o  donors (5). 
The pr incipal  consideration f o r  a developing country i n  deciding whether 
(and how much) t o  invest  i n  agr icu l tu ra l  research should be: 
1. fmportaace of agr icu l tu re  i n  t l se  economy as an employer and 
income generating agent (17). 
2. Potent ia l  re turns  t o  investment ( 9 ) ,  
3. Benefit t o  t a rge t  population (farm households) (7). 
4. Impact on general standard of l iv ing  ( 5 ) .  
5. Avai labi l i ty  of adequate funds (4). 
A l l  discussion on t h i s  statement touched on the  returns-to-investment 
theme, with consideration t o  r e l a t i v e  p r io r i t y  of agr icu l  t u r d  research 
vis-a-vis investments i n  o ther  sectors.  Relative foreign e x c h a s e  earnings 
potent ia l  and potential  fo r  savings derived from import subs t i tu t ion  were 
a l so  considerat ions encapsulated i n  t h i s  theme, 
Emphasized a l so  was t he  importmce of making research ava i lab le  i n  
ways that  the r e su l t s  can be, and -All be used by fanners. Additionally, 
t he  implementation/extension l eg  of t he  agr icu l tu re  cycle bears mentioning, 
as the findings from research a r e  inef fec t ive  unless they reach farmers. 
The most important change i n  nat ional  agr icu l tu ra l  research e f fo r t s  i n  most 
developing countries in 'uture years w i l l  k: 
1. The need t o  approach agr icu l tu ra l  research as par t  of a system 
supporting technology improvement i n  agr icul ture .  The most conmon concern 
expressed focused on the  linkages within the  research and extension system, 
ineluding the linkages between d i f fe ren t  par t s  of the  research network, 
Respondents expressed a des i re  t o  see  research and extension unified in a 
s ing le  system involving the  fanner a s  w e l l  as researchers and ex tewion  
agents. Another cornman concern was t he  linkages between the  research 
system and the  c l i e n t ,  i n  par t i cu la r  the  nee? t o  expand the  farming systems 
approach, t o  increase d i r ec t  involvement of t he  farmers, and t o  address 
t he  farmer's problems more d i r ec t l y ,  
2. Program content , including greater  emphasis on applied research, 
an or ien ta t ion  t o  food production, se l f  sufficiency and energy production, 
and c lo se r  in teg ta t ion  of socio-economic concerns i n to  t h e  programming of 
the research e f fo r t  . 
The major constraint  t o  more e f f ec t  h e  u t i l i z a t i o n  of  agr icu l tu ra l  research 
profess ionals  i n  most developing countries is  : 
1. Lack of adequate incentives, both f inanc ia l  and professional (351, 
2. Lack of national research policy and coordination among agencies 
(both national and international) (15). 
3. Lack of adequate research financing, particularly for operating 
expenses (15). 
4 .  Lack of strong capable research leadership (too often trained 
sc ient i s t s  ace expected t o  become administrators) (12). 
5. Isolation from the target audience (fanaers) (8) .  
6. Lack of physical infrastructure (8).  
11. WHY EVALUATE AID-SPONSORED AGRICULTURAL RESEARCH 
Dr. Twig Johnson, AID/W, speaker 
M r .  Steven Breth, IADS, rapporteur 
Background 
The AID impact evaluation s tud ies  began about 1979 i n  response t o  a 
question asked by Congress: what d i f ference have you made? The f i r s t  
attempt was the  success-story approach, but Congress wasn't receptive. 
The second attempt was t o  develop multiple cases, and ask missions t o  
write success s t o r i e s .  But not  enough could be found. -&nee, AID turned 
t o  formal evaluation t ha t  would ask spec i f i c  questions and get answers on 
what happened . 
The s tud ies  a r e  designed on an incremental learning model, i.e. look 
at previous AID s tud ies  and build on them. 
The ea r ly  evaluations were too large  and voluminous. Now the Office 
of Evaluation decides what question t o  ask by discussion with senior  
administrators.  Then it turns to  the  l i b r a ry  by h i r i ng  a scholar t o  do an 
i s sues  paper o r  a review of l i t e r a t u r e  t o  f ind  out what has been wr i t t en  
and perhaps f ind answers t o  basic questions. I f  questions still remain, 
an evaluation team v i s i t s  the country. 
A representa t ive  array of AID pro jec t s  is chosen f o r  evaluation. 
Methodology of impact studies--Features 
The evaluation team aims t o  f ind  out what worked, what didn't work, 
and why? Later i t  asks what should the  development community have learned 
from the project ,  and it attempts t o  provide answers. 
The s : ~ d i e s  a r e  done largely  in-house because of career  development, 
i . e .  opportuni t ies  f o r  AID personnel t o  ask the  questions and ge t  answers, 
but ,  more important, because i t  increases chances t h a t  t he  r e s u l t s  w i l l  
permeate AID thinking and in£ h e n c e  AID pol ic ies  and personnel. 
An e f f o r t  is made t o  make the repor t s  brief  and l i t e r a t e .  Eaeh 
impact study has a 2-page summary, 15-pages emphasizing lessons learned, 
and l i b e r a l  appendixes. These a r e  not scholarly s tudies ,  but they may 
encourage more elegant studiee.  They a r e  inexpe~dsive: $9,000-$30,000 a r e  
spent fo r  t raqe l  and per diefi, excluding di rect -hi re  s t a f f  s a l a r i e s  and 
pr int ing.  
S k i l l s  of teams 
A l l  teams cons i s t  of an experienced manager of evaluation s tudies ,  a 
technical  expert ,  and a grass-roots soc i a l  s c i e n t i s t ,  The basic team is 
supplemented by other  spec ia l i s t s ,  e.g., a host-country s o c i a l  s c i en t i s t .  
The teams spend 3 t o  4 weeks i n  the  f i e ld .  
Agricultural  research was the  s i x th  topic  given t o  Off i c e  of Evaluation. 
Previous topics  were r u r a l  roads, r u r a l  water, heal th ,  etc.  The assignment 
was the r e s u l t  of sh i f t i ng  emphasis i n  the ag r i cu l t u r a l  research pro jec t s  of 
AID and a des i re  t o  l ea rn  from previous AID experiences. 
A I D  has  three  types of research investment: in te rna t iona l  ag r i cu l t u r a l  
research centers ,  contract  research, and research funded by missiocs and 
regional  bureaus. The last was chosen because i t  involves l o t s  of people 
and money and should have a demonstrable impact, 
Issues 
Can you evaluate  ag r i cu l t u r a l  research? Research takes a long time 
t o  show resu l t s .  But i f  you wait f o r  decades, it 's hard t o  asc r ibe  r e s u l t s  
to  the research. It turns out t h a t  i t  is possible t o  f ind  out a l o t  i f  
evaluation occurs ra ther  soon, 
Why should the  Office of Evaluation l m k  a t  ag r i cu l t u r a l  research 
when everyone e l s e  (CGIAR, World Bank, Development Assistance Gommittee) 
i s  looking at i t ?  Answer: The Office of Evaluation thought tha t  i t  could 
look a t  projects  themselves, The r e s u l t s  might be useful  to other  agencies 
a s  w e l l  as AID s ince  the project  is the  un i t  of action.  E v a l u a t i ~ n s  would 
look a t  purpose and goals,  not j u s t  a t  buildings bu i l t ,  people trained,  
papers produced. 
111. TECllNOMGP GENERATION AND TRANSFER 
D r .  Donald Pluekett,  CGIAR, rmderator, and Dr. Robert Jackson, AIDIW; 
Dr .  Albert R- Hagan, Univ. of Missouri, rapporteur 
The rmderator posed two questions: (1) Haa t o  anah ag r i cu l tu r a l  
research more successful? and (2) What cons t i tu tes  success i n  evaluating 
agr icu l tu ra l  research? H e  also s t a t e d  a guiding premise t h a t  "every 
country should have a strong agr icu l tu ra l  research capabi l i ty  of its own, 
oriented t o  t he  problems and needs of t h a t  country and doing research to 
f i t  l oca l  coadi t ions. " 
I n  order t o  s t imulate  discussion, t he  moderator made several  obserpa- 
t ions:  
--Fbture research e f f o r t s  should give more a t t en t ion  t o  in terdiscipl inary,  
land capabi l i ty ,  and farming-systems approaches. 
--Extension and research e f f o r t s  should be more closely  linked and integrated. 
--More a t ten t ion  should be given t o  t he  overal l  f a n d n g  system, including 
l ivestock,  vegetables, tree crops, and a l l  other farm family reseuroes. 
Even so, a continuing need fo r  disoipl inary and component remarch 
w i l l  still e x i s t  and, i n  some cepmtries, w i l l  be the most i e a s ib l e  
approach. 
Dr .  Robert Jackson reviewed eome of ea r ly  developments i n  BID-sportsored 
agr icu l tu ra l  research i n  developing countries and some sf the  adjustmeats 
wh W n  evolved. Following th i s ,  workshop par t tc ipante  were enmuraged t o  
r a i s e  questions about AID-sponsored research past ,  present, a d  future plane. 
While many types of qtteetioam were raised,  most d b c u a s i s e  eentered 
around t h e  following topics: 
Profeet design 
Questions were raised about the  tirue frame f o r  designing agricultural 
research, Typically a long-term e f fo r t  often wret be designed fo r  short-term 
f ru i t i on .  Could more r e a l f s t i c  projects  be funded, given p e l f t i c a l  coneldera- 
t i oa s?  One su~geet ion  uaa t+ devebp p l a a  and pteject des ign fot hapterm 
development (15 t o  20 years) amd break them down i n t o  &o*ter p e t i d s  fo r  
implement a t  h a ,  
Other caneideratiane : 
1. Project designers must eomider  the  p o l i t i e a l  preseures on govern- 
ment leaders t o  get  quiek resul ts .  
2.  Designers must musk ie r  competition with other  developmental 
needs in other sec tors  and with o the r  donor agencies fo r  t he  economy. 
3. While some aspects of research require a long term f o r  resu l t s ,  
o thers  can yield  results more quickly and a balance between the  two should 
be sought. 
4. In dealing with commodity research (which may s t i l l  be most 
appropriate f o r  some countries)  e f fo r t s  always a r e  extended t o  the  margfn, 
Hence, adjustments always w i l l  be needed. 
5 .  Future project  design should give more a t t en t ioa  t o  t he  farming 
sys tans approach, embracing a l l  of farm and family resources and enter- 
pr ises ,  not j u s t  agronomy alone. 
Funding research 
1. Shortages of funds must be recognized as p o l i t i c a l  r e a l i t i e s  and 
project designs should consider addressing sane short-term needs i n  order 
t o  get  adequate funding fo r  long-term projects. 
2. Some funding l imi ta t ions  may r e su l t  i n  more e f fec t ive  use of 
resources f o r  research e f for t s .  
3. In order t o  get b e t t e r  f i aanc ia l  support, researchers should 
keep object ives  simple and r e a l i s  t i c  with par t i cu la r  a t t e n t  ion t o  problems 
of the  farmer and i n  par t i cu la r ,  t o  those where payoff seems promising i n  
the  shor t  term. 
4. 'West  projects  get  too much money f o r  too shor t  a t ime:  smaller 
increments over a longer time would be preferable." (comment by D r .  
Pluakne t t ) . 
Personnel t ra in ing  and i n s t i t u t i o n  building 
These seem t o  have been major components of m a y  USAID projects i n  
Bweleping countries f o r  many years, The establishment of agr icu l tu ra l  
un ivers i t i es - -d th  extension, teaching, and research oorsgmaeats--in several  
s t a t e s  i n  India  was ci ted.  
Discussion related t o  these AID e f f o r t s  map be summarized as  follows: 
1. While USAID has fimaneed advanced t ra in ing  fo r  many young people 
from developing countries, both t o  t he  M.S. and Ph.D degree levels ,  few 
have returned and developed earners i n  research d extension, 2%- was a 
major concern of many par t ic ipants .  Several causes were suggesteilt l ~ w  
sa l a r i e s ,  as compared with those i n  other agencies and i n  p r iva te  employ- 
ment; the low prof eseional recognition and s t a tu s  of those eareer w r k e r s  
in agr%eul tuta l  teseach and extensieal  the  location of posts t o  which 
aseigned; and t o  t he  lack of suppart i n  t he  form of f a c i l i t i e s ,  equipment, 
aad opgottunit ies for comt inuing prof essional advancement, 
2 .  Counterpart t ra in ing  of ten  is uasuccessful because of delays  i n  
implementing projects  and ge t t ing  t ra in ing  s t a r t e d  scwn enough-some 
t r a ine r s  do not  re turn  u n t i l  after project  completion. 
3. Some inst i tu t ion-bui lding e f f o r t s  were "umbrella-like" attempts 
t ha t  were not always appropriate f o r  t h e  pa r t i cu l a r  needs and s tages  of 
development f o r  t he  country in question. 
General Problems 
Several problems were mentioned as contr ibutors  t o  d i f f i c u l t i e s  
encountered i n  successful  c a p l e t i o n  of projects. Some examples: 
1. Fai lure  t o  get  "technical packages" and spec i f i c  inputs (seed, 
f e r t i l i z e r ,  insec t ic ides ,  etc.) t o  t he  cooperating farmers on time and i n  
the quantity and of the  qual i ty  needed. 
2 .  Fai lure  t o  use project  funds f o r  t he  intended purpose ( o w  
example mentimed was the diversion of funds allocated fo r  farming systems 
research t o  t he  construction of a seed-processing plant) .  
3. Lack of r e a l  e f f o r t s  t o  achieve in te rd i sc ip l inary  approaches t o  
solve farmers' problems, 
4. Fai lure  t o  take advantage of t he  experience, a b i l i t y ,  and b w l -  
edge of t he  farmer cooperators. 
5. Fai lure  t o  dis t inguish between on-farm t r i a l s  and t r i a l s  located 
on farmers' f i e l d s .  
6. Fai lure  t o  get  personnel assigned (bath expa t r ia te  and counterpart) 
i n  time t o  i n i t i a t e  project  development d t h o u t  subs tan t ia l  delays. 
7. Fai lure  t o  involve extension-type personnel and fanners i n  the  
project  planning and design stages of development e f for t s .  
8. Fai lure  t o  p r w M e  adequate in f ras t ruc ture  and pricing polfeies 
on the  par t  of gsvernmeat author i t ies ,  which would motivate farmers t o  
accept the  r i sk s  tha t  might lead t o  higher yie lds  and prcpductivitp. 
Group reports:  Tecbdsp ;y  Generation a d  Transfer 
1. Planning f o r  Agricultural  Research 
D r .  Budhoyo Sukotj o , Indunes i a ;  D r .  Donald Anderson, AIDIZambia ; 
and Dr. Robert Verge, USDA, rapporteurs 
D r .  h o l d  Radi, chairman 
A country can best determine its research w e d s  by a convergence 
between p o l i t i c a l  goals,  po l ic ies ,  and the nat ional  resource base. A 
country should encourage a dialogue between i ts p o l i t i c a l  s t ruc ture ,  lnsers 
(farmers, consumers, exporters,  agribusiness) ,  and researchers i n  order t o  
develop research p r i o r i t i e s  and t o  determine program s t r a t eg i e s .  
The types of c r i t e r i a  t h a t  should be employed t o  determine the  country's 
p r i o r i t i e s  f o r  i ts  ag r i cu l t u r a l  research program include: technical  and 
socioecolromic constra ints  l imi t ing  product ion/consumption; resource endowment ; 
p o l i t i c a l ,  socioeconomic, and secur i ty  considerations; overa l l  development 
goals  and strategy; donor i n t e r e s t s  ( i n  cases where outs ide  funding i s  
sought); and assessment of t h e  ag r i cu l t u r a l  sector ' s  contribution t o  the 
overa l l  development of the count rp. 
The minimum conditions necessary t o  r ea l i z e  a re tu rn  on investment i n  
ag r i cu l t u r a l  research must be those t h a t  allow an ongoing process of 
adoption of ag r i cu l t u r a l  innovations. For thZs t o  occur, there  must be an 
e f fec t ive  research capab i l i ty  on the  part  of research and other organiza- 
t i an s  and nat ional  ag r i cu l t u r a l  po l ic ies  tha t  encourage t he  generation of 
innovations. The c r i t i c a l  components c+f an e f fec t ive  capabf l i ty  a r e  
t ra ined manpower, cont inui ty  of policy and resources t o  maintain human and 
organizational  resources, and dissemination, The technslogy thus generated 
~ e e d s  t o  minimize r i s k  and optimize socioeconamie benef$ts/returns.  
Optimal conditions include in tegra t ion  of research organizations on 
both an in te rna t iona l  and nat ional  l eve l ,  a mul t id i so ip l imry  approach, a 
s e t  of r a t t e n d  p r i o r i t i e s ,  g o d  e~mmunieatione, research g e d s  tha t  a r e  
re la ted  t o  t h e  w e r a l l  development of the  nation, marketing systems t o  
absorb resu l t ing  production changes, and infrastructure t o  supply the  
necessary inputs. 
Par t i c ipan ts  i n  the  decisiomaking proeess f o r  ag r i cu l t u r a l  research 
neaessar i ly  vary depending an whether the  plans a r e  fo r  broad programs o r  
f o r  more d i s c r e t e  projects ,  On a broad level ,  p o l i t i c a l  and economio 
Zedere,  reeearekers, experts from ether  pa r t s  af t h e  a.grieu3.tural sector ,  
and users  (p rduee r s ,  consumers, exporters,  and agribusinesses) should be 
represented. For smaller pro jeoae , ind lv idaal  producers, consumers, and 
research s c i e n t i s t s  should be included. 
Several fac tors  would be a g r ea t  help  in increasing s c i e n t i f i c  fnput 
a t  the  nat ional  level .  F i r s t ,  scienze and technological concerns should 
be incorporated i n to  development plans by s c i e n t i s t s  J 'qke advantage of 
p o l i t i c a l  opportunit ies as they develop. Second, s c i e ~  should imprwe 
t h e i r  a b i l i t y  t o  communicate t o  policy makers, pol i t ic ib ,  nd the  general 
public about t h e i r  research projects,  r e su l t s ,  and objectives. Third, a n  
administrat ive and organizational s t ruc ture  slnould be developed that  would 
allow s c i e n t i s t s  t o  make an  e f fec t ive  t r a n s i t i o n  t o  administrat ive posts 
o r  t o  remain i n  s c i e n t i f i c  posts. Fourth, there  should be a sense of 
realism concerning the  r e s u l t s  of research and the  time and support neces- 
sary t o  mount successful  research programs. 
Overview 
1. The iden t i f i ca t i on  of the objectives and elemexis of the  research 
program and i ts p r i o r i t i e s  must involve a process/dialogue a s  w e l l  a s  
input from and among p o l i t i c a l  leaders,  agr icu l tu ra l  professionals,  and 
the  farming community. One basis fo r  such discussions would be an agri-  
cu l tu r a l  sector  analysis,  which should include consideration of national,  
p o l i t i c a l ,  development, and soc i a l  goals. 
2. The focus of the research program should be t h e  farmer's system, 
production, 2nd productivity. Pro j ec t - lwe l  planning must be based on a 
convergence of concerns of the  researchers and the  end users. 
3. The research system should be process oriented,  dealing with 
p r io r i t y  zgr icul ture  problems, adapting t o  and an t ic ipa t ing  new problems 
and second-generation problems. 
4. The organization of the research system must r e l a t e  the  various 
elements t o  each other i n  a manner t ha t  has prospects fo r  impact. The 
research system must have a basic s c i e n t i f i c  research capabi l i ty  through 
manpower development, support a t  p o l i t i c a l  l eve l s  by au thor i t i es ,  con- 
t i n u i  ty of p o l i t i c a l  and resources support, adequate professional and 
f inancial  incentives for  the researchers, a cadre of highly trained agri- 
cu l tu ra l  s c i en t i s t s ,  and a means of coordination with other i n s t i t u t i ons .  
5. The mandate of the research system m u s t  r e l a t e  the  pol ic ies  and 
programs of research t ha t  concentrate on farmers, farm families,  consumers, 
r u r a l  areas ,  and nat ional  dwelopment. The research program has t o  have 
objectives that  incorporate both short- and long-term usable impacts a t  
the farm, community, and/or national levels.  
6 .  The s t ruc ture  of the  research system w i l l  have t o  vary based on 
the country's administrat ive t r ad i t i on ,  t he  teehitical demands of research, 
the leve l  of development, and the  qua l i ty  of human resources. The choice 
of s t ruc tu ra l  approach may be an fntegrated system o r  a non-integrated, 
system-selected focus; be centralized or decentralized; s tay  with old 
organizations or  develop new ones; be private,  paras ta ta l ,  or  governmental; 
be an integrated system with research, extension, and education, o r  non- 
integrated. 
2. Developing the  Agricultural  Research Operation 
Dr. Ben Ngundo, Kenya, and Dr .  Henry Miles, AID/W, rapporteurs 
Dr.  Edward J. Rice, USAID/Philippines, chairman 
Steps i n  developing a research program are, f i r s t ,  t o  develop l inkage 
t o  policy makers, extension services,  and farmers; second, t o  make diagnostic 
s tud ies  t o  determine t he  l imit ing fac tors  a t  t he  farm level ,  and, th i rd ,  
t o  determine i f  th? constraint  is a researchable one (we may need cons t ra in t s  
research f i r s t )  . 
When the  problem is known, o r  i t  is determined t h a t  problems a r e  not 
known, the  method of research can be considered. Whether systems o r  
commodity, the  approach must place researchers i n  farmers' f i e ld s .  
To determine the  nature of research t o  be conducted, countr ies  must 
consider: (a) constra ints  farmers face,  and rank them; (b) demands rn t he  
agr icul ture  budget, and rank them; (c) research a c t i v i t i e s  under way i n  
the local  p r iva te  sec tor  and i n  regional and internat ional  research 
organizations. 
To determine t he  minimum organizational and physical in f ras t ruc ture  
needed fo r  a nat ional  agr icu l tu ra l  research program, the  country must 
assess  the research capabi l i ty  of government, t he  pr ivate  sec tor ,  and 
education i n s t i t u t i ons .  It must determine how t o  improve l i n k s  be twen  
the national research system and the  pr iva te  sector  and regional and 
internat ional  research i n s t i t u t e s  i n  order t o  supplement the  national 
research system. It must estimate t h e  dif ference between t h e  capacity of 
the national research system, a s  supplemented by private regional and 
internat ional  research resources, and the  capacity needed t o  carry  out the  
national research program. And it must iden t i fy  t he  minimam research 
capacity needed t o  address s i tua t ions  tha t  could cause nat ional  d i s a s t e r s ,  
e.g., combat an outbreak of wheat rust, t he  research capabi l i ty  needed t o  
conduct maintenance research, and t he  capacity t o  do t he  analysis  needed 
t o  reach t h i s  point. 
A t  t h i s  point ,  donor funding should be sought. The object ive  should 
be t o  build the  minimum i n s t i t u t i o n s  needed t o  reach the  goal, keeping i n  
mind the  cost  of maintenance and cons t ra in t s  of manpower. 
The AID impact s tud ies  have shown t h a t  most agr icu l tu ra l  development 
personnel have known t h a t  researchers must appreciate t h e  farmer environment. 
To determine where t o  locate  research and experimental f a c i l i t i e s ,  
the  country must consider t he  major ecological  zones within i ts  borders; 
transportation t o  markete. proximity of a universi ty,  a v a i l a b i l i t y  of 
schooling f o r  dependents of s c i en t i s t s ;  t he  use of small outs ta t ions  
associated with major s t a t i ons ;  proximity t o  research dissemination organi- 
zations; and the  r e l a t i v e  cost  of es tabl ishing and maintaining f a c i l i t i e s  
a t  various locations. 
To meet its needs f o r  ag r i cu l tu r a l  research personnel, t he  country 
must consider s a l a r y  levels and t ra ining.  I n  regard t o  t he  l a t t e r  it  is 
important t o  t r a i n  people with  the  crops o r  animals they w i l l  research 
a f t e r  training.  Countries should r e l y  more on shor t  courses a t  in te r -  
na t iona l  research i n s t i t u t e s  and relying less upon Ph.D. t ra in ing  i n  U.S. 
I n  addi t ion there  should be more shor t  in-country courses i n  management. 
Planning and.implementing research t o  have a pos i t ive  impact on farming, 
farm famil ies ,  consumers must take i n t o  consideration policy and physical 
and human resources. 
Government policy must be formed i n  t h e  context of avai lable  resources 
and macro/national economic goals with spec i f i c  goals f o r  ag r i cu l tu r a l  
research re la ted t o  nat ional  goals. It is important not t o  lose  s igh t  of 
t he  need fo r  some short-term resu l t s .  
Planning mst include ways of communicating and influencing policy. 
Donor agencies have a legi t imate  ro l e  i n  influencing policy (they can "bay 
time" t o  make the  value of research more evident t o  policy makers). 
I n  considering t he  physical and human resources necessary t o  implement 
a research program (human resources include managerial, i n s t i t u t i o a a l ,  
administrat ive,  and research s k i l l s )  spec i f i c  research objectives should 
be ident i f ied.  That is, within t he  context of avai lable  resources (land, 
labor,  cap i ta l ,  in f ras t ruc ture ,  e tc . ) ,  consideration should be given t o  
l imi t ing  fac tors  and t o  ava i l ab i l i t y  of shelf  technologies and the  experi- 
ence of others. Also the  minimum c r i t i c a l  mass required t o  achieve goals 
should be determined. An in te rd i sc ip l inary  approach--either ex i s t ing  o r  
t o  be established--will lead t o  decisions on technical  ass i s tance  (long- 
o r  short-term) and t ra in ing  (in-country, long-, short-term, degree) based 
on the  local  s i tua t ion ,  and the  need f o r  incentives t o  keep people i n  
research system. Other considerations are commodities and physical 
f a c i l i t i e s ,  i den t i f i ca t i on  of reasonable t i m e  frame, and es tabl ishing 
systems f o r  monitoring and managing a f t e r  implementation begins, t o  ensure 
t ha t  linkages a r e  maintained and strengthened. 
The wer r id ing  issues  t ha t  must be considered f o r  planning and imple- 
mentation t o  have impact a r e  t he  strength of l i nks  between the research 
system and other  par t s  of government (po l i t i c s  and realism are a constant 
cal led fo r ) ;  between research and the  extension dissemination system; 
between research and farmer (farming system approach) ; with internat ional  
organizations. In  addit ion,  it must be recognized tha t  there  a r e  other 
conditions tha t  ms t be present f o r  the  research t o  be used, such as 
inputs  and markets. X z a l l y ,  t he  r o l e  of t he  pr iva te  sector  must be 
considered a t  a l l  points. 
3. Adaptation of Research t o  Farmers' Conditions 
D r .  H. Hasnain, Pakistan, and D r .  Floyd W i l l i a m s ,  I S W ,  rapporteurs 
D r .  John Mullenax, chairman 
It is always appropriate t o  adapt research programs t o  c l i e n t  condi- 
tioms. In  many circumstances, c l i e n t  needs and conditions a r e  major 
f ac to r s  t o  consider i n  forming the  research program. I n  a few cases, such 
as more basic research, t o  understand a process, c l i e n t  needs and cortdi- 
t ions  a r e  not s i gn i f i can t  fac tors .  
Research programs cannot be s t ructured with concern f o r  only one 
c l i e n t ' s  needs, however. A nat ional  research system e x i s t s  t o  serve t he  
nation.  While farmers' conditions, problems, and opportunit ies should be 
primary formers of research programs, other forces  (including government 
pol ic ies ,  p r ice  relat ionships,  and input supplies, f o r  example) have a 
legi t imate  e f fec t  on t h e  formation of research programs and on what con- 
s t i t u  t es usable technology. 
A research system needs t o  use several  mechanisms t o  ensure its 
continuing a-reness of the  needs of t he  various groups of c l i en t s .  The 
focus is of ten on an  awareness of f armer-clients' circums tames .  Working 
re la t ionships  t h a t  bring researchers and extensionis ts  together i n  t h e  
fanners' f i e l d s  may be one of t he  mst ef fec t ive  ways t o  he lp  ensure a 
responsive research system. Input t raders  and other  informal l inkages 
between research and farmers should be exploited. Reliance on only formal 
l inks  through extension may not be successful, especial ly  when extension- 
is ts have regulatory ro l e s  t h a t  i n h i b i t  t h e i r  funct ioaing as  extenders 
of technology. A national technology system tha t  does not  provide f o r  
subs tan t ia l  d i r ec t  contact between researchers and extensionis ts  i n  
farmers' f i e l d s  is not l i k e l y  t o  be highly productive. In some instances 
the  formation of a technology system t h a t  merges the  t r ad i t i ona l  research 
and extension functions may be considered. 
Constraints research t o  determine why individual farmers do o r  do not 
use ava i lab le  technology has brought researchers ineight  I n t o  t h e  farmers' 
decis ion environment. In  Bangladesh, "training and v i s i t a t ion"  persons 
meet with key researchers every for tnight .  This forms an  important two-way 
commnication l i n k  Letween researchers and farmers. Extension subject-matter 
s p e c i a l i s t s  who i n t e r ac t  day-to-day with both researchers a& extensionis ts  
have been e f fec t ive  bridges among researchers, extensionis ts, and farmers. 
~ h e e e  techniques may be most e f fec t ive  when a s ing l e  commodity dominates a 
region. Under s imi la r  conditions, research leaders have helped t r a i n  
f ield-level  extensionis ts  i n  the  l a t e s t  research results f o r  a given 
commodity each year. Thie p rwides  an e f fec t ive  two-way communication 
l ink ,  In  Honduras, researchers and extensionis ts  have j o i n t l y  done 
on-farm ccrnstrainte surveys and thereby formed e f fec t ive  l inks  among the  
three  elements. 
Successful linkages among farmers, extensionis ts ,  and researchers a r e  
essen t ia l  fo r  a n  e f f ec t i ve  technology system. These linkages are more 
l i k e l y  t o  function a s  desired when they a r e  based on day-to-day working 
relationships,  not on more formal wr i t t en  o r  o r a l  communications. 
Ove mi ew 
Each country's research system must be taken from where i t  i s  along a 
development path and a t  a pace t ha t  is spec i f i ca l l y  applicable t o  its 
conditions. Pr inciples  can be developed and applied t o  each phase of the  
research-system-development process. For example, researchers need t o  
understand the  needs, aspira t ions ,  resources, opportunit ies,  and cons t ra in t s  
t h a t  form the decision environment of t h e i r  several  groups of c l i e n t s  if 
they a r e  t ~ ,  produce technology tha t  w i l l  be used with t he  des i rab le  e f fec t s .  
The research process t o  develop technology f o r  a par t i cu la r  group of 
farmers theref o r e  should usual ly  s t a r t  with the  c l i en t  farmers and include 
processes t ha t  w i l l  bring continuing awareness of those farmers' conditions. 
Other pr inciples  can be developed. 
A plan t o  produce technology should include a s ta ted  s t ra tegy  t o  
spread the  technology t h a t  is t o  be produced. 
An awareness of c l i en t s '  needs and cons t ra in t s  w i l l  bring a need f o r  
establishment of p r i o r i t i e s ,  because resources w i l l  seldom match a l l  
needs. Development of p r i o r i t i e s  f o r  research begins with an awareness of 
c l i en t s  needs and constra ints ,  but various groups of c l i e n t s  may have 
d i f fe ren t  needs. Not only a r e  there  various groups of farmers, but a l so  
of urban consumers, policy makers, and various nat ional  object  ives--all of 
which a f f ec t  research p r io r i t i e s .  
Development of research p r i o r i t i e s  may be conveniently divided i n t o  
two units:  the  major areas  for  concentration of e f fo r t  and the  spec i f ic  
research s t ra tegy  t o  be used i n  each major area.  
Decisions on p r i o r i t i e s  fo r  major areas--such as  what commodities, 
importance of geographic regions, c l i e n t  groups, and the  resources t o  be 
made more product ive--are usually made by inter-minis ter ia l  committees, 
augmented by funding-agency decisions. The decision process l i nks  with 
other macro pol ic ies ,  including pricing and t rade pol ic ies .  Technical 
ag r i cu l tu r i s t s  need t o  feed information i n t o  t h i s  precess t o  ensure optimum 
decisions. 
Decisions on research s t r a t eg i e s  t o  be used t o  address opportunl t i e s  
o r  problems i n  a major area a r e  technical  decisions t o  be made within t he  
research system. S t ra teg ies  and methods chosen include consideration of 
the  resources needed to  do the  work, and must be linked t o  t he  budgeting 
process. 
Evaluation of the program w i l l  be necessary, preferably a t  regular 
in tervals .  
4. Implementation of Agricultural  
Research and Extension Activities 
D r .  Guy B. Baird, IADS, and Dr .  Roger Carlson, USAID/Somalia, rapporteurs 
Ms. Emmy Simmons, AID/W, chairman 
The a c t i v i t i e s  most productive i n  helping s c i e n t i s t s  gain  unde r s t and iq  
of f awers' production problems and conditions are surveys, both informal, 
z l l t i d i s c i p l i m r y  surveys, "sondeos , " and formal, more highly s t ructured 
s u r v e ~ s :  face-to-face c o ~ n i c a t i o n  between s c i e n t i s t s  and farmers (during 
- - 
t he  surveys, i n  i den t i f i ca t i on  of research problems and p r io r i t i e s ,  and i n  
planning and reviewing research); and on-farm research, which should 
involve par t ic ipa t ion  of farmers, including evaluation and demonstration 
activities such as f i e l d  days on farmers' f i e l d s ;  and representation of 
input-supply and processing indus t r ies  (both public and private) i n  plan- 
ning and evaluation (e. g. , on boards of research i n s t i t u t e s ,  o r  i n  annual 
reviews of nat ional  commdity research programs). 
There are several  major cons t ra in t s  t o  more widespread adaptation of 
ag r i cu l tu r a l  research systems t o  farm needs and conditions. One is t h e  
nature of t ra in ing  and or ien ta t ion  of s c i en t i s t s .  This is commonly re f lec ted  
i n  a narrow approach t o  a commodity o r  d i s c ip l i ne  type problem, i n  contras t  
t o  a systems perspective. It may a l so  involve inadequate involvement of 
soc i a l  sc ien t i s t s .  
Other important constra ints  a r e  insuf f ic ien t  incentives/rewards t o  
s c i en t i s t s ;  over-centralization of research and inadequate delegation of 
author i ty  and responsibi l i ty ;  the  range i n  spec i f i c i t y  of micro agro- 
ecological  conditions and the  va r i ab i l i t y  i n  farming systems; research 
s t a t i o n  weaknesses (rrnsuitable location,  inadequate development, poor 
management); and l imi ta t ions  i n  f inanc ia l  and human resources, and infra-  
s t ruc tu re  (e.g., roads, transport) .  
The principal  cons t ra in t s  t o  adoption and adaptation of research r e s u l t s  
by farmers are lack of, o r  cost of,  inputs ,  lack of f i nanc i a l  resourceslcredi t ,  
p r ice  disincentives/market d i s to r t ions ,  a cces s ib i l i t y  t o  r e s u l t s  of research 
(from sc i en t i s t s ,  extension workers, others) ,  qua l i ty  and effectiveness of 
extension, r i sk ,  fanner s k i l l s  a s  re la ted t o  t he  new technology, labor  
tequirements, and land tenure. 
Among the  ways t o  overcome these constra ints  i s  t ra in ing  of s c i en t i e t s ,  
par t i cu la r ly  i n  systems approach (e .g., as i n  CATIE) . Also experiment-station 
spec ia l%sts  should be integrated with farm-level researchers. Experiment 
s t a t i ons  can be more e f fec t ive ly  used t o  simlate farmers' problems (e.g,, 
farmers' implements, o r  source of t r a c t i o ~ j .  Off-station research, demon- 
s t r a t i ons ,  and f i e l d  days should be developed and a t t en t ion  given t o  other  
ways of increasing farmer par t ie ipat ion.  Finally,  planning, management, 
budgeting, and evaluation of research should be improved, 
A research system can measure research progress and results through 
farmer adoption r a t e s  (includes spot  surveys f o r  progress); productivity 
(with f a c t o r  defined, e.g., land,  labor);  interim outputs (such as technology/ 
reconnnendations; t r a in ing ,  building s t a f f  complement, r e ta in ing  personnel; 
repor ts ,  written-up r e su l t s ;  and i d e n t i f i c a t i o n  of Incipient  o r  new problems 
such a s  disease occurrence); d i s t r i bu t i on  of benefits-equity; matching of 
resources wi th  research p r i o r i t i e s  as iden t i f i ed  by farmers; and process 
evaluat iors ,  with periodic redesign. 
Overview 
I n  considering how technology generation and t r ans f e r  might be planned, 
mplemented a d  managed t o  have a maximum pos i t ive  Impact on producers a d  
consumers, we examined some of the  nat ional  and regional  i ssues  involved 
i n  plarning research programs, and what t he  response of donor and host  
goverrment policy makers should be. 
Impact on producers and consumers. Small producers should be involved 
i n  research planning a s  well  as implementation. A t  the  i n i t i a l  planning 
s tage,  farmer pa r t i c ipa t i on  may be- formal o r  informal. In  t he  ~ h i l i ~ ~ i n e s ,  
a well-structured system is i n  place t o  i n t eg ra t e  farmer inputs i n t o  
research planning. In  o ther  countries a more informal system may be more 
pract ical .  A m l t i p l i c i t y  of feed-back systems should be employed such a s  
diagnostics,  on-farm t r i a l s l f i e l d  days, consult ing farmer organfzations, 
and consrilting group leaders. 
In  addi t ion,  a more s t rac tured  analysis  of the  producer environment 
is necessary t o  ensure t ha t  the  research s c i e n t i s t  is receiving more 
complete data  on t he  crop p r o d u c t i o ~  system(s) with which he  is  dealing. 
Such analyses should include s t r u c t u r e  of loca l  production, costs  of 
production, s t r uc tu r e  of the labor force,  and past  experience i n  research 
planning, tmplementation, and management. 
Unfortunately i n  many countr ies  research s c i e n t i s t s  a r e  not taking 
i n t o  account, suffic!ently, the  nature of conrsumer demand and i t s  impact 
on crop production research. The researcher must be aware t ha t  the  farmer 
is producing a product t h a t  must be marketed (even on-farm consumption 
involves t a s t e  and accep tab i l i ty  of the  end product). h r thermore ,  economic 
growth and increased incomes of ten lead t o  s h i f t s  i n  consumption pa t te rns  
away from t r ad i t i ona l  crops. Such pat terns  must be detected ea r ly  and 
incorporated i n t o  research planning. More a t  t en t ion  should be given t o  
demand analysis  and household consumption surveys t o  determine t he  impor- 
tance of n u t r i t i o n a l  content and accep tab i l i ty ,  how research output h y ~ c t s  
on s t a b i l i t y  of food supply a t  low cost ,  product accep tab i l i ty  i n  terms of 
food-pr eparat ion pract ices  and food crop byproduct u t  t l i z a t i o n ,  and product 
subs t i t u t i on  pos s ib i l i t i e s ,  e tc .  
National and regional issues. Research programs must be t a i lo red  
toward r e a l i s t i c  objectives i n  terms of foreign exchange a v a i l a b i l i t i e s  t o  
finance production inputs ,  and take i n t o  account such key na t iona l  policy 
object ives  as income goals and s t ra tegy  of t he  government and r e ~ i o n a l  
development s t r a t eg i e s ,  - 
A research program targeted on lowland crops, f o r  example, when the  
government's agr icu l  t u r d  policy is emphasizirg development of crops fo r  
highland o r  marginal-land a r ea  w i l l  not be responsive t o  n a t i o m l  needs. 
Other key regional issues t h a t  a f f ec t  research planning and implementation 
include var ia t ions  i n  labor productivity , and integrat ing research i n ~ o  
rural development systems. Finally,  nat ional  research planning must take 
i n t o  account t he  cost  of technology generation and t ransfe r  compared 
with t he  re turn  on the  investment. Often research programs run i n t o  
trouble with national planners because (1) i n i t i a l  cost /benef i t  analysis  
has not  been attempted, o r  (2) t he  implications of such analyses have not 
been e f f ec t i ve ly  communicated t o  planners on a timely basis  i n  order  t o  
i n su l a t e  important long-term research programs from budget cu t s ,  o r  (3) 
t he  technology t o  be introduced i s  c l ea r ly  uneconomic and should not be 
developed, 
Donor and hos t-government response, In  des igning research a c t i v i t i e s ,  
financing agencies must consider: 
--Who benef i t s  and who pays i n  socie ty  when new technology is introduced? 
--Does a long-term commitment exist t o  sus ta in  the  research process? 
--Are various donor inputs  c l e a r l y  delineated and w e l l  coordinated? 
--Can f inancing c r i t e r i a  be made f lex ib le ,  and is project  management suf f i -  
c i e n t l y  responsive t o  changing research objectives a s  the  program unfolds? 
--Is the  research t ra in ing  program broad enough t o  include f i e l d  or ien ta t ion  
as w e l l  a s  crop specia l izat ion? 
--Does t he  s ize /d ivers i ty  of the  agr icu l tu ra l  economy and cropping pat tern  
j u s t i f y  t he  s i ze ,  content, and cost  of t he  research program being 
recommended? 
--Is t h e  manpowerlresouree base su f f i c i en t  t o  sus t a in  r loag-term research 
program? 
5. Dis~emination of Research Results  t o  Farmers 
Ws. Charlotte Suggs, ATD/W, and Dr. Reuben Wani, Sudan, rapporteurs 
Mr. W i l l i a m  Nanee, l!JSMD/!?epal. chairman 
1, The question, t o  What e x t u t t  do you agree d t h  t he  frequent comr 
men$ t h a t  m e t  agr ie*4tura l  ressarch r e s u l t s  a r e  aot reaching farmers; or ,  
ff they a re ,  t h a t  f a m e r e  do net  use t he  r e m l t e t  was discussed at length 
w i t h u t  eoaeensus, Those who agreed tha t  research r e su l t s  do not reaeh 
farmers (or,  i f  they do, are not used by t h m )  f e l t  t h a t  t h e  reasons were 
t h a t  (1) some farmers avoid extension agents, regarding them as agents of 
t h e  government and adversaries (e.g . , t he  exteas ion agent may be the  t ax  
col lector) ;  (2) research and extension e n t i t i e s  are not linked, and do no t  
work i n  concert; and (3) extension services  are poorly s ta f fed ,  poorly 
t ra ined and immobile ( lack t ransporta t ion t o  reach areas where extension 
i s  needed). 
2 .  Among the causes of breakdowns i n  disseminat ionor  i n  non-use of 
results a r e  tha t  the r e s u l t s  being disseminated are not per t inent  or 
relevant t o  f ?.raters ' needs o r  des i res  (preferences) . Des ignf implementation 
teams plan pra j cc ts  t ha t  r e f l e c t  U.S. points of reference. This does not  
t r a n s l a t e  i n to  c l i en t  needs. Also, r e s u l t s  under laboratory o r  research 
s t a t i o n  conditious a r e  of ten not rep l icab le  i n  on-farm s i tua t ions .  Where 
they are,  success can be impressive. For example i n  Bangladesh, wheat 
a r ea  went from 60,000 hectares t o  over 300,000 hectares, y ie ld  increased 
from 0.6 t o  2.2 tons/ha. New wheats were introduced tha t  required a 
shor ter  growing season, reducing conf l ic t  with r i c e  cropping, and allowing 
a two-crop system. Subsequent v a r i e t i e s  introduced had even shor te r  
growing time, encouraging greater  use. me v a r i e t i e s  were demonstrated oa 
farms and the  r e s u l t s  were comuunicated informally from farmer-to-farmer 
(infarma1 commnication network). Government se rv ices  were l imited t o  
prwiding and d i s t r i bu t ing  seeds, and t o  sending researchers who demon- 
s t r a t e d  t o  farmers on t he  farm. 
Another f a c t o r  i n  non-use of r e s u l t s  is t h a t  farmers' r i s k  aversion 
is not considered o r  mitigated. Credit may not be avai lable ,  so  t h a t  w e n  
given the  intervent ion of research technology, the  fanner is unable t o  
afford anc i l l a ry  inputs  (e.g., f e r t i l i z e r s ,  pesticides,  herbicides). O r ,  
d i s t r i bu t ion  of inputs may be unrel iable  (e.g., Niger farmers need t o  
replace hybrid v a r i e t i e ~  year a f t e r  year, but they cannot always obtain 
new seeds). O r  a pa r t i cu l a r  cropping system may not be compatible with 
farming system with which t he  farmer must deal. Finally,  government 
pr ic ing pol ic ies  may discourage farmers from using technology, i.e. 
increinsing yield may give s negl igible  monetary re turn,  
,4 t h i r d  f ac to r  is w l f ~ t n c t i o a i n g  input d i s t r i bu t ion  mechanisme. 
Freqr,ently pr ivate  en te rpr i ses  a r e  discouraged by government policy, and 
the  po l i t i c a l ,  economic context T the  country from engaging i n  inputs  
dis t r ibut ion.  Frequently t he  expectation of p r iva te  f i rms f o r  p r o f i t  
cannot be met because small fatmers cannot afford t o  pay f o r  inputs  at 
r a t e  t ha t  w u l d  o f f s e t  t h e  firms' costs.  Often pr iva te  busineeses must 
compete i n  p rwid ing  inputs t o  t he  farmer t ha t  a r e  subsidized by the  
government. 
3. One way a country can make the in te rpre ta t ion ,  publicatf  on, and 
dissemination of r e s u l t s  more e f fec t ive  is through a protocol as  i n  Senegel 
where, with research and extension i n  separate  m9nistrie6, AID has requited 
the  def in i t ion  of procedures f o r  in te rac t ion  between the  two, with research 
based on feedback from extension activit ies--get  them ta lking t o  each 
other-to ensuxe researeh/extension coordination). 
Some other  mechanisms are: 
--Combine research and exteusion on the  farm, where appropriate t o  countries'  
research resources. 
--Develop technology on farmers' f i e ld s ,  involving the  farmer in evolution 
of new technology. Advantages t o  be gained a r e  t ha t  t h e  farmer learns  
technology, t he  farmer par t i c ipa tes  i n  i ts  development, and the  farmer 
has more f a i t h  i n  it. 
--Change t ra ining of extension agents, making it more per t inent  and r e a l i s t i c  
i n  terms of small farmer needs. Suggested methods of extension include 
using farmers informal information network and t ra in ing  farmers i n  extension 
t o  re turn  t o  t h e i r  OM vi l lages .  
--Create system in  which provision of qua l i ty  inputs is ensured. 
--Encourage change i n  government pricing policy t ha t  would increase  farmgate 
prices, encouraging farmers t o  use technology, increase  t h e i r  yields,  
provide incent ive  f o r  (farmers') change. Another incentive the  govern- 
ment cas. pravide is cash bonustis f o r  increased yields.  
--Provide incentives for  cooperation between research and extension t o  ge t  
people where they are needed i n  hardship areas. Some examples are p r w i s i m  
of promotion po ten t ia l ,  educational and hea l th  benef i ts  f o r  families,  adequate 
houeing, and ea r ly  retirement with pay. Such a system, however, is d i f f i c u l t  
t o  fashion. I n  some countries promotionals and perquisi tes,  amount t o  bribes 
in which AID snd other  donors end up paying twice as much f o r  a job tha t  is 
barely done. 
--Encourage use of the  pr iva te  s ec to r  t o  d i s t r i b u t e  inputs, because t h e  pr iva te  
sector w i l l  d i s t i l l  information from research and in t e rp re t  it i n t o  prac t ica l  
techmologies f o r  fanners, because i t  is t o  t h e  beet  interest of t he  entre- 
preneur and tha t  of t he  farmer to  look a t  what t he  farmer needs and bow to 
g e t  i t  t o  him i n  t he  most cost-effective method, and beeause t he  pr iva te  
sec tor  can afford,  and stands t o  gain, f r ~ m  spending on or~ntinuing research. 
-*Make sure  t ha t  U.S. persoanel who plan, desfgn, and impZement p ro jec t s  do 
so  with the  client countries '  podnts of reference. This may w e l l  i nd i ca t e  
a requirement f o r  change i n  t h e  t ra in ing  of agr ioul turaLis ts  coming thmugh 
the  uariversities, f o r  instance, orhere a grea te r  awareaesa of develophng 
countries'  oondi t ions should be encouraged 
Overview 
In  attempting t o  determine hotr technology generation and t r aus fe r  
might be planned, implemented, and managed so as to maximize pos i t ive  
impacts om farmers, farm f m i l i e s ,  consumers, r u r a l  areae, and nat ional  
development, the  question arose: Can programs be devised t ha t  a r e  i n  t he  
beet  i n t e r e s t s  of farmers a t  the  em9 time t h a t  they a r e  i n  t he  bes t  
i a t e r e s t s  of consumers, and nat ional  development? Often pro jec t s  designed 
t o  benef i t  one group can be detrimental  t o  t he  others,  The statement was 
put forward t h a t  planners have t o  be careful  t o  iden t i fy  the  group(s) who 
a r e  intended t o  benef i t  from a pa r t i cu l a r  technology internention.  
h r t h e t ,  it was observed, t ha t  i n  developing countries,  often, there  
is no strong connection between research planning and t he  establishment of 
government p r io r i t i e s ;  these  a c t i v i t i e s  o f ten  take  place i n  separate  
ministries. It was noted t h a t  poor communications between lead min is t r ies  
(responsible f o r  planning) and technicians (more conversant with farmers' 
needs and practices) is a l so  o f t en  a cause of inappropriate project  designs. 
This s i t u a t i o n  has been exacerbated i n  the  past  khen donors collaborated 
d i r e c t l y  with lead ministries on project  design, overlooking the  po ten t ia l  
for constructive and appropriate feedback from f i e l d  technicians. 
Obsenration 1: National policymakers and nat ional  ag r i cu l tu r a l  
researchers do not always share  t he  same agendas. Moreover, they often do 
not understand each others'  constraints.  
Observation 2: National policymakers o f ten  lack the  technical  knowledge 
t o  make the  most per t inent  decisions f o r  agr icu l tu ra l  research p r i o r i t y  
s e t t i ng ,  planning, and implementation. 
Observation 3: The agr icu l tu ra l  researcher and other  agr icu l tu ra l  
technicians do not always know what the  planners' objectives are.  
Added t o  these observations was t he  statement t h a t  host-country 
c l i e n t s  o f t e n  perceive projects  as belonging t o  AID, Lading the  feelfng 
of ownership and involvement, the  cormni tmerat of has t-country clients-f ram 
the farmer t o  the  lead ministries--is l e s s  than optimal, 
h o t h e r  observation on t h e  planning of agr icu l tu ra l  research projects  
was tha t  most o f ten  research is planned f o r  spec i f i c  food crops o r  crcrpping 
systems without adequate consideration of t he  whole farm environment, a d  
the crops/cropping systems' in te rac t ion  with other  compoaents of the n f a w  
system. " These components include in te rac t ions  betweea crops, l ivestock,  
family labor pat terns  (on- and off-farm), family eollsumption patterns,  and 
market access mechanisms. 
As t o  what c r i t e r i a  can be used t o  t a i l o r  "effect2ve," naffordabSen 
research systems, the  group f e l t  t h a t  whether a system is affordable w i l l  
vary from country t o  coantry, a function, i n t e r a lga  of each couatry's 
individual farmers and the  l eve l  of technology ava i lab le  to aad used by 
them; t he  crop being introduced; ex i s t ing  cropping pract ices ;  ex i s t i ng  
nat ional  research capabi l i ty  and infras t ructure;  t he  economy; sad the  
research p r i o r i t i e s  of the  administration. That is t o  say, research 
systems may not b e  t rans fe rab le  from one country t o  another. 
Recommends t ions t o  donors and hos t countries f o r  planning; ef f e e t  i ve  
research systems (1) Planners need t o  consider the  complete farm environment 
when designing agr icu l tu ra l  research projects/programs. To t h i s  end, 
soc ia l  science/anthropological , as well as p o l i t i c a l  and economic, walua- 
t i on  of the  c l i e n t  is important. (2)  While i t  may not be possible t o  
develop a "recipe" f o r a  successful  research project ,  t he  following should 
be i n  place: appropriately t ra ined personnel; host-country govermnent 
policy and budgetary support t o  research and extension e f fo r t s ;  and a 
monitoring and evaluation system, s ens i t i ve  t o  what is happening a t  t he  
f a w  leve l ,  which can feed back da t a  through extension/research/planniq 
channels. 
Recommendations t o  donors. (1) AID and o ther  domrs,  when designing 
agr icu l tu ra l  research projects,  sfiould involve host-country f i e l d  technicians 
and farmers i n  the  process earXy on, cosasulting with them simultaneously 
with hos t-country planners when possible. In any case, consultat ion with 
host-country c l i e n t s  and with the  host-country technicians who w i l l  implement 
the  project ,  a t  t he  pre-design, developmental s tage  is important. This is 
e s sen t i a l  t o  the  de f in i t i on  of the  problem, and the  iden t i f  i c a t i o a  of the  
appropriate interventions.  (2) AID and other doaors can a c t  as "honest 
brokersw i n  t ry ing  t o  f a c i l i t a t e  more e f fec t ive  comrmnications between 
technicians and administrators within a given ministry,  o r  with these  same 
actors ,  betweeri niinistries. 
Recommendations t o  host  cmn t r i e s .  Impress upon donor governments 
( l eg i s l a to r s  and funding a l loca tors )  t h e  importance of a lengthier  d e v e l o p  
mental (or design) phase p r io r  t o  implementation. 
A t  t he  e t d  of t he  discussion, t h e  point was made tha t  w e  have focused 
only on AID'S involvement i n  ag r i cu l tu r a l  research f o r  food crop production. 
The question followed: should AID s h i f t  focus from funding research f o r  
mostly food crops f o r  domestic coneumpt'ioa (encouraging "food self-sufficiency"), 
o r  should AID focus on food, and other ,  crops f o r  export ( fos ter ing "food 
self-reliance"). Excess food crops can join  other  cash crops f o r  export, 
t h i s  would serve two purposes: the  generation of foreign exchange e a r d n g s  
f o r  use i n  t he  purchase of food (or  other  necess i t ies) ;  and t h e  a l l e v i a t i o n  
of t he  world food shortage. AID should c l a r i f y  i ts  policy i n  t h i s  instance. 
6. In te rd i sc ip l inary ,  Research 
Dr.  Jennifer  Bremer, DAI, amd Dr. J o b  Liwenga, Tansania, rapporteurs 
Dr. Joe Hartman, AIDIW, chairman 
Circumstances requiring interdisciplinary research 
The main motivations i n  adopting aa in te rd i sc ip l inary  approaeh a r e  
the need t o  avoid cos t ly  e t r o r s  by allowing f o r  feedbaek am- those 
working on d i f fe ren t  aspects of the problems and the  d e s i r e  t o  develop a 
cohe~cant set of recamendations t h a t  adctrese a l l  aspects of the farmer'e 
s i tua t ion ,  The in te rd i sc ip l inary  approtach enables research t o  coae%det 
many d i f f e r en t  aspects of t he  problem, se t h a t  important in te rac t ions  are 
not overlooked, It therefore  promotes program f l e x i b t l i t y  and encourages 
program evolution t o  meet changing farmer needs. 
I n  cousequence, in te rd i sc ip l inary  research is pa r t i cu l a r ly  appropriate 
when t h e  problem addressed is dt ivar ia te  asld complex. It is pa r t i cu l a r ly  
f r u i t f u l  when t he  problem cannot be subdivided i n t o  component problems and 
several  d i f f e r en t  aspects  must be attacked i n  para l le l .  This inseparab i l i ty  
is l i k e l y  t o  occur as research moves toward development of fanner reeommenda- 
tions: t he  more applied t he  research, t h e  more important t ha t  the  varied 
perspectives of d i f f e r en t  d i sc ip l ines  be tapped t o  develop useful research 
findings . 
The in te rd i sc ip l inary  approach is also espec ia l ly  appl icable  where 
farmers a r e  themselves unable t o  ident i fy  t h e i r  needs without outs ide  
ass is tance,  If farmers become more sophis t icated i n  dealing with new 
technologies, they themselves can take t he  lead i n  in tegrat ing the  various 
programs. 
The in te rd i sc ip l inary  approach was i n i t i a l l y  developed t o  deal  with 
the  observed reluctance of farmers t o  accept research recomrpndatioas. 
This reluctance was diagnosed as resu l t ing  from researcher i na t t en t ion  t o  
c r i t i c a l  components of t h e  farmers' problems and i n  par t icu la r  t he  f a i l u r e  
t o  consider t he  s o c i a l  and economic aspects. Social  s c i e n t i s t s  were 
therefore t he  prime movers i n  developing t h e  approach and it is not appli- 
cable t o  cases where t h e  social-science perspective is cen t r a l  t o  research 
objectives . 
Despite i ts  advantages, in te rd i sc ip l inary  research is ne i ther  a 
panacea f o r  research problems nor the  only means of achieving c o o r d i n a t i ~ a .  
En some cases, informal communicatioa among researchers is suf f icieat . 
This is especial ly  t h e  case i n  small, highly focused research programs. 
Problems with in te rd i sc ip l inary  research 
The principal  problem in in te rd i so ip l inary  research is ge t t i ng  d i f fe ren t  
d i sc ip l ines  t o  work together. This problem takes several  iorms. 
F i r s t ,  s c i e n t i s t s  from d i f fe ren t  disciplines def ine problems i n  
d i f fe ren t  ways aad have d i f f e r en t  vocabularies, concepts, and perspectives 
t h a t  make working together d i f f i c u l t .  
Second, there  Ss disagreement a s  t o  which diseipXines should take t he  
leadership role:  spee i a l i s t a  tend t o  view t h e i r  part  of t he  problem a s  
the  cen t ra l  dssue, and one t h a t  i e  not adequately recognized by s p e c i a l i s t s  
i n  other discipl ines .  This view is not eondueive t o  es tabl ishing and 
maintaining project  leadership. 
Third, t h e  professional iaeeat ives  i n  t he  research eyatem reward 
speeialbzed, within-diseigline work over =re pract ical ,  applied, in te r -  
disciplinary work, The imperatives of prmotion,  ptofeesional develwment, 
research fundlag, and publishing a l l  ertoowrage maiateneaee of eloeed 
discipl inary borders. 
These d i f f i c u l t i e s  make in te rd i sa ip l inary  work more complex than 
single-diaeipline work, I n  extreme eases, t he  d i f f i c u l t y  of achieving 
team cooperation is s o  grea t  t h a t  i t  can absorb a l l  of the  avai lable  
organizational resources t o  the  exclusion of t h e  research i t s e l f .  Coopera- 
t i o n  becomes an end r a t h e r  than a means and the  team may even lo se  s i g h t  
of the  very technology-generation goal t h a t  motivated adoption of t h e  
in te rd i sc ip l inary  approach. 
Factors favoring success wi th  an in te rd i sc ip l inary  approach 
The decisioa t o  use a n  in te rd i sc ip l inary  approach should be made on a 
case-by-case basis ;  t he  care and feeding of in te rd i sc ip l inary  teams is not 
cos t less  and t h i s  cos t  should be held below the  l w e l  of benefit  expected 
from expanding in te r&isc ip l inary  cooperation. 
The team, therefore,  should be l imited t o  t he  core d i sc ip l ines  ac tua l ly  
needed with other  d i sc ip l ines  p rwid ing  back-up support as needed. The 
team composition should also be f lexible ,  with addi t iona l  members jo ining 
o r  leaving the  team as the  project  progresses. The core team should be 
large enough t o  incorporate t he  major discipl ines ,  but not too la rge  t o  
work together a s  a team, 
Other f ac to r s  
1. Even i f  t he  team is interdiscipl inary,  pa r t s  of the  research 
w i l l  remain discipl ine-res t r ic ted.  This is t r u e  of both back-up and team 
work. 
2. The approach works bes t  when the  problem is wel l  defined amd 
su f f i c i en t ly  narrow so  t ha t  in te rac t ions  across  d i sc ip l ines  a r e  clear.  
3. A well-established and contin9iing system of fanner-researcher 
contact encourages researchers tc  s e e  t he  broader aspects of t h e  problem. 
4. The team should be formed at t he  begiming of the  project ,  s ince  
pe r soad  in te rac t ions  are more valuable than e a r l i e r  formal t ra in ing  i n  
building mstual understanding, 
5. Pr iva t e-sect o r  involvement f s benef icial t o  t h e  approach because 
pr iva te  producers must respond t o  t he  d i sc ip l ines  ~f t he  market, which 
forces  t h e m  t o  consider all aspects  of the  farmer's s i t u a t i o n  a f fec t ing  
acceptability of t h e i r  produet m d  which at the  sawe t h e  rsstricts t h e i r  
e f f o r t s  t o  t he  most haportant of theee aspects in order  t o  hold xeeearch 
cos t s  within prof i tab le  limate. 
6. A f i rm foeus on dis8emtnatioa durZng a l l  phases of the researeh 
e f f o r t  helps tlie researchers keep i n  mind the  pract ioal  needs of t he  
formers, t e s t t ag  eaah s t e p  of the  ~ e s e a r c h  against  the standard of aceepta* 
b i l i t y  t o  t he  farmer. 
7. Prof ese  f onal and f inaneial  incentives, part i e u l a h  funding 
targeted toward %nSerdiseiplix#ary research per ee, can be e f fea t ive  i n  
overeming the  dis incent ives  t o  sueh an approach inherent i n  t he  s t ruo ture  
of researeh grogsaim. 
I n  attempting t o  maximize t he  pos i t ive  impacts of technology generatien 
and t r ans fe r  on farmers, farm famil ies ,  conrmmers, r u r a l  areas ,  and nat ional  
development, it nus t  be remembered t h a t  there  uust  necessar i ly  be t rade-offs  
between them. There must be a focus t o  t h e  maximization process. No set 
of research goals  can serve a l l  areas equally well. Once a fccue %&s been 
established,  a s t ra tegy  can then be foruulated from which research goals 
and objectives can follow. For example, a country may decide on a s t r a t egy  
t o  develop export crop production and, based on its foreign exchange 
earnings, i m  w r t  required foodstuff s. The objectives and a r ea s  of research 
then become defined. The s t r a t egy  can a l s o  be of various levels ;  f o r  
example, a country may have a substrategy of replacing imported f e r t i l i z e r  
t o  t he  ex ten t  possible  by biological  nit:rogen f ixat ion.  It then is estab- 
l i shed t h a t  an aspect of t he  research program must deal  with legumes and 
t h e i r  associated rhizobia. 
It should be possible t o  develop an evolutionary o r  p a r t i a l  s t ra tegy 
tha t  can be acceptable t o  various p o l i t i c d ,  soc ia l ,  and ecanomic realities 
a t  any one time. The s t ra tegy  must be f l ex ib l e ,  and can be more completely 
developed over time. The development of a too deta i led o r  e x p l i c i t  a 
s t ra tegy  may some t Imes impede consensus. 
Research should approach t h e  s t ra tegy  i n  two ways. One is concerned 
with  t he  cons t ra in t s  and problems as they presently exist, and the  other  
is t o  look i n t o  t he  fu ture  and t o  serve a s  a guiding force  t o  t h e  farming 
system, able  t o  supply appropriate technical  options along the  way. In  
t h i s  way research is not only taking care  of current problems, but is a l so  
planning f o r  problems tha t  might a r i s e .  In order  t o  maximize t he  long-term 
impact of ag r i cu l tu r a l  research, i t  must have c l ea r  and appropriate objectives 
and there  mrst be g r w i s i o n  f o r  a n  i n t q r a t e d  follow-through on those other  
f a c o r s  t h a t  would a f f ec t  t he  adaption of technology such a s  marketing 
channels, p r i ce  s t ruc ture ,  input supply, e tc .  
Among f ac to r s  involved i n  the  long-term impact of ag r i cu l tu r a l  research 
is t o  ensure t h a t  i t  Is t ied t o  a permanent i n s t i t u t i o n  i n  an  area, most 
notably ag r i cu l tu r a l  extension. I n  oae area  an  ag r i cu l tu r a l  univers i ty  
attempted t o  introduce some of its proposed technology, without involving 
extensioa. I n  t h i s  s i tua t ion ,  when the  univers i ty  l e f t  t he  area ,  there  
was no mechanism f o r  assuring a c a n t i n u d  flow of information s ince  t he  
extenelen se rv ice  had not been involved. The impaet of research should be 
measured by the  success of research i n  developing technologies t ha t  farmera 
ean adopt. Research should be doae under cenditione t h a t  take i n t o  account 
ex is t ing  cons t ra in t s  whether a r t i f k i a l  o r  otherwise, but t h a t  a r e  t i ed  t o  
the  overa l l  econmic s i tua t ion ,  1.e.. prices,  a v a i l a b i l i t y  of inputs,  
i n s t i t u t i o n a l  arrangements, and o ther  fac tors  l i k e l y  t o  a f f ee t  production 
goals. 
The e r i t e r i a ,  therefore,  f o r  se lec t ing  research programe could include 
(a) the  chaneee of successful resu l t s ;  (b) relevaace t o  the  r e a l  problem 
i n  a given s i tua t ion ;  (e) i n s t i t u t i o n a l  commitment which would ensute easy 
t r ans fe r  of technologies t o  t h e  farmer; (d) a v a i l a b i l i t y  of resources 
necessary f o r  successful  adoption of technology; and (e) s i z e  of t he  
intended t a rge t  area. 
7, Farming-Sys tems Research and Extens ion 
D r .  John Cropper, CARDI, and Dr.  Peter Youn, Liberia,  rapporteurs 
D r .  David Delgado , USAID/Guinea, chairman 
The "why" of farming systems research has been described as the r e s u l t  
of adjustments made t o  t he  unsu i tab i l i tg  of technical  packages, unava i lab i l i ty  
of inputs,  and the  inappropriateness of the  recommendations f o r  all  fanners. 
In  attempting t o  define, describe,  i den t i fy  problems, and formulate recom- 
mendations, most of our time was spent def i n inq  t he  term "farming system." 
Defini t ion of farming-systems research/extension 
Defining farming-systems research is  l i k e  defining the  s m a l l  farmer--we 
know him when we s e e  him--it's j u s t  hard t o  describe him. Farming systems 
research is an  operational concept , a "mind se t "  toward problem iden t i f i ca t i on  
and analysis. It examines a farming prac t ice  (or  pract ices)  against  a 
background which includes soc ia l /  cu l t u r a l  pat terns ,  and economic and 
ecological  factors .  Farming-systems research should be complementary t o  
component research not competitive with it. It is a log ica l  and compre- 
hensive approach t o  ident i fying farm problems. Farming-systems research 
requires a rmlt idiscipl inary approach and it  r e l i e s  heavily upon in te r -  
ac t ion  with t he  farmer. 
Farming-systems research could be fu r the r  characterized by asking 
three  questions: What's going on (on the  farm)? Why? How can i t  be 
imprwed? These questions have corol lary  and cyc l i ca l  a c t i v i t i e s :  da t a  
colleotion,  research s t a t i o n  work (component research based upon problems 
iden t i f i ed  from farmers), and on-farm t r i a l s f t e s t i n g .  
The group agreed that:  (1) Fadng-systems research need not c r ea t e  
new i n s t i b t i o n s - q t r e s s i n g  its complementarity and na tura l  f i t  within 
exis t ing i n s t i t u t i ons .  (2) Farming-systems resealrch w i l l  place grea te r  
r e spons ib i l i t i e s  on t he  extension forces. Tn addi t ion  t o  his r o l e  as a 
bearer of t h e  technical  package, t he  extension agent w i l l  be asked t o  
funnel problems back t o  researchers. New ana ly t i ca l  s h e l l s  may be required, 
The emphasis on the  research par t  of t h e  farming-systems approach ehould 
not obscure t he  responsibi l i ty  of the  extension agent i n  t he  t r ans fe r  of 
newly generated technology, but should enhance it .  (3) Farming-sys t ems 
research is r e l a t i v e l y  new and not always c l ea r ly  understood by those 
asked t o  manage o r  administer these a c t i v i t i e s .  (4) Farming systems 
research might acce le ra te  t h e  impact of research ( there  may be "shelf" 
technology ava i lab le  t h a t  would be appropriate f o r  t es t ing) .  (5) Farming 
systems research is a t i l l  develaping and while its r e s u l t s  a r e  not replica- 
ble  across geographic zones, its approach t o  problem iden t i f i ca t i on  is 
l a rge ly  transferable.  (6) Farming systems research is a means t o  " ins t i tu-  
t i ona l i ze  experience," i.e., mre ef fec t ive  way of giving t h a t  appreciation 
t o  t he  realities of the  on-farm s i tua t ion ,  which normally ouly comes t o  
the  best research and extension personnel a f t e r  years of f i e l d  work. It 
is especial ly  important where people with a farm o r  r u r a l  background do 
not have t he  educational opportunit ies enabling than t o  be recrui ted i n t o  
the  ext ens ion services.  (7) Farming-s ys tans  research increases t he  
technical  options ava i lab le  t o  t h e  farmer. 
Problems with farming-systems research mostly arise from the  f a c t  
t ha t  there  is a lack of agreement as t o  its def in i t ion ,  application,  and 
r o l e  i n  on-going research programs. Other problems include grea te r  need 
fo r  collaboration with hos t  government. Finally,  the  grocp suggests t h a t  
v i s i t o r s  (AID and o ther  consultants) wishing t o  sell farming-systems 
research t o  developing country o f f i c i a l s  should knw how t o  explain fa- 
ing systems research. 
Recommendat ions 
1. Extension agents must be par t  of the  development of fanning-systems 
research. 
2. Ful l  col laborat ion of the host  country i n  t he  design/implementation 
m u s t  be assured. 
3. The ac t ive  par t ic ipa t ion  of tile p r iva te  sec tor  i n  ag r i cu l tu r a l  
development is t o  be encouraged (hybrid seed, f e r t i l i z e r s ,  agrochemicals, 
farm machinery, c r ed i t ,  marketing). 
Overview 
Tradit ional research i n  North America and Europe developed technology 
(var ie t ies ,  f e r t i l i z e r s ,  machinery, etc.) .  For a dynamic, r e l a t i ve ly  
prosperous farming commnity , i t  constantly pushed back the  f ron t i e r s  of 
knowledge. B~cause  farmers were aware of what technology was avai lable ,  
it was suf f ic ien t  t o  produce a "basket" of goods t o  choose from. The 
pr ivate  sec tor  had an important r o l e  i n  promoting and s e l l i n g  these goods. 
I n  developing cout~ t r ies ,  however, t he  s i t u a t i o n  is d i f  f erent-f a m  
families a r e  mch closer  t o  t he  absolute poverty (survival) l ine .  Risk 
aversion is a c r i t i c a l  factor .  Some items of technology have been suf f i -  
c ien t ly  cutstanding t o  bring about wide acceptance, but t he  very poor have 
of ten not benefit ted.  
Since the  t r ad i t i ona l  approach t o  extension (and research) has mainly 
f a i l e d  t o  move the  ru ra l  poor t o  a "take-off" point, we need t o  have a new 
approach-a new undere tanding of the  farmer' s object ive  s i t u a t i o n  (h i s  
problems and the  opportunit ies these create)--in order t h a t  "technology/ 
science" can be put t o  work f o r  h i s  benefi t .  
Farming systems research is the  ana ly t i c a l  t o o l  t h a t  can lead t o  the  
understanding. The components of farmitg systems research a r e  a survey of 
the farm s i t u a t i o n  from both a technical  and a socioeconomic viewpoint, 
analys is  of the  survey findings,  hypotheses, extension, on-farm t e s t i n g  
and val idat ion,  and backup (component) research. 
Comments: Technology Generation and Transfer 
Dr.  David Steinberg, AID/W, moderator 
D r .  James Nielson, BIFAD, rapporteur 
The following points  were made by the moderator i n  concluding t he  
I, ~ s i o n  on technology generation and t rans fe r .  
1. On mu l t i d i s c ip l i naq  ~ e s e a r c h :  sometimes one of the  d i f f i c u l t i e s  
is the  h ie ra rch ica l  s t r uc tu r e  of the  team (egg., the  o lde s t  person on t he  
team may expect t o  be the  leader ,  whereas a younger and more recent ly  
t ra ined s c i e n t i s t  may have more t o  offer) .  So, a r e a l  peer re la t ionship  
among team members may be another c r i t e r i o n  f o r  success i n  mul t id isc ipl inary 
research. 
2. For t ra ining,  which is one of the  c ruc i a l  aspects  of research, 
timing is an important issue,  especia l ly  i n  view of the  long lead time 
needed t o  make research pay off .  We lose  a l o t  of t i m e  by forcing the  
t ra in ing  ins ide  the project. We could speed the  process i f  ws could make 
budgetary and other  arrangements t o  g e t  people t ra ined t o  f i l l  key s l o t s  
p r io r  t o  the  i n i t i a t i o n  of the  project .  
3. Some of the i s sues  t ha t  were not reported by the work groups, 
but which a r e  covered i n  the  research evaluations are: 
--The advantages of long-term and short-term technical  ass i s tance  (e. g., 
is the  technical  ass is tance fo r  the benef i t  of the  donor o r  the host  
government?) Is i ts  purpose t o  monitor progress and problems on the  
project?  W i l l  i t  help i n t e rna l i ze  processes and r e s u l t s ?  
< 
--What a r e  the  most e f fec t ive  kinds of re la t ionships  between AID (and 
o ther  donors) and host-county personnel i n  order t o  i n t e rp re t  and u t i l i z e  
research r e su l t s ?  
--The question of research on nonfood ag r i cu l t u r a l  products. Could countries 
become food se l f - re l i an t  ra ther  than food se l f - suf f ic ien t  through research 
t h a t  would increase  production of nonfood commodities t h a t  could be exported 
t o  earn  exchange fo r  purchasing food abroad? 
--The tough issue, i f  there are limited budgets, where do you put your 
money? In agricultural research? If so, what type? If so, how does 
sgriculcural research compare with investments in other agricultural 
sectors? 
IMPACT OF RESEAR(B ON DEVELOPMENT 
- 
D r .  J o se t t e  Murphy, AID/W, and D r .  E. Walter Coward, Cornell University 
D r .  Dana Dalrymple, AID/W, rapporteur 
This sess ion was composed of th ree  main portions: a n  introductory 
paper by D r .  J o s e t t e  Murphy, on the  "Impact of Research on Development," 
some more general comments by Dr.  E. Walter Coward, and group discussion. 
Impact of research on development 
The paper foci-sed on t h e  e f f ec t  of adoption of new ag r i cu l tu r a l  
technology on farming households. Three major sets of f ac to r s  were 
iden t i f i ed  a s  influencing adoption of technology: (a) t he  environment, 
including both biological  and p o l i t i c a l /  economic factors ;  (b) availa- 
b i l i t y  of resources; and (c) knowledge of farming techniques avai lable ,  
both t r ad i t i ona l  and improved. 
The impact of these technologies was then examined i n  t he  context of 
t he  several  AID evaluation s tudies ,  and examples were drawn from them. It 
was found tha t  farmers were generally aware of new s c i e n t i f i c  and techno- 
log ica l  developments. If there  is a s ign i f i can t  yie ld  advantage, t he  
technologies a r e  adopted quickly, o f ten  by both small and la rge  farmers. 
But where a technology package is involved, farmers often are qu i t e  
se lec t ive :  they w i l l  use some components and not others; and i f  they use 
some, they may use them a t  less than recommended levels. I n  some cases, 
t h e i r  adoption pa t t e rn  is influenced by government po l ic ies  and programs. 
I n  others i t  may be influenced by other farmlug pract ices  o r  by family 
charac te r i s  t i c s  and t radi t ions .  
The consequences of adoption can be sorted i n t o  several categories. 
The most commn is the  d i r ec t  and posi t ive  e f fec t  on production, but t h e r e  
may also be more ind i r ec t  ef f e c t s  such a s  t he  influence of new technologies 
on crop in t ens i f i ca t i on  (e.g., rm?*iple cropping). The r e su l t  of each is 
o f t en  increased farm-family income, but t h i s  is not always the case. The 
new technology may a l s o  s ign i f i can t ly  a f fec t  o ther  household a c t i v i t i e s  
and the  co-nity, o f t en  by influencing employment. And more generally, 
consumers usually benef i t  through increased food supplies and lower food 
prices.  
The e f f ec t s  are not always beneficial .  Some farmers are by-passed i n  
the  adoption process because t he  technology t h a t  has  been developed is not 
su i tab le  f o r  t h e i r  needs. Or they don't have access t o  resources of 
various types needed t o  make beet use of the  technology. The technology 
may have an associated r i s k  factor8 some new v a r i e t i e s  prove more suscepti-  
b le  t o  ce r ta in  diseases o r  cl imatic s t r e s s  (Tongil rice i n  Korea is  a 
prime example). Or t he  r e s u l t s  may be mixed: new bread wheat v a r i e t i e s  
were readi ly  adopted i n  Tunisia because they take less t i m e  t o  prepare 
than durum v a r i e t i e s ;  durum v a r i e t i e s ,  however, may be of g r ea t e r  nutri-  
t i o n a l  value. 
Three points were suggested f o r  f u r the r  discussion: (a) t h e  reasons 
f o r  s e l e c t i v i t y  i n  adoption by farmers, including the  differences i n  
c r i t e r i a  between farmers and researchers, (b) the  consequences of s e l ec t i ve  
use by farmers, and (c)  the  consequences and implications f o r  research and 
the  design f o r  research programs. In  t he  l a t t e r  case, researchers may 
need t o  give g rea te r  a t t en t i on  t o  p r i o r i t i e s  and cons t ra in t s  a t  t he  farm 
- . .  l eve l ;  t h i s  may lead t o  t he  design of packages i n  modular form. 
Comments 
Coward s t a r t ed  by indicat ing t ha t  h i s  comments would be somewhat more 
general.  Much of what had been discussed concerned the  re la t ionsh ip  
between farmers and the  ag r i cu l t u r a l  research system. I n  t h e  pas t  t h i s  
re la t ionship  had of ten  been considered i n  terms of t he  d i f fus ion  and 
adoption of new technology. Comrmnications was considered a key fac tor  i n  
t h i s  process. Character is t ics  of adopters were a l s o  s tudied closely. 
The "green revolution" sh i f t ed  percept ions. Formal communication did 
not prove t o  be a s  important as  soc i a l  s c i e n t i s t s  previously thought. 
Rather, two points  not  previously given c lose  a t t e n t i o n  proved t o  be of 
s ignif icance i n  adoption: (a)  t h e  s u i t a b i l i t y  o r  appropriateness of t h e  
technology; and (b) the  a v a i l a b i l i t y  of the  technology and i t s  associated 
components. A s  a r e s u l t ,  increased pressure has been placed on agr icu l tu ra l  
research t o  develop technologies t o  f i t  a wider range of environments. 
Also, the  research process needs t o  be extended considerably beyond the 
laboratory. This is pa r t i cu l a r l y  t r ue  i n  t he  case of farming-systems 
research. 
Agricul tura l  research should be developed more broadly i n  the  future .  
Tradi t ional  emphasis has  been placed on production. More a t t en t i on  may 
need t o  be given t o  delivery systems, management systems, etc. 
Discussion 
The discussion tended t o  focus on some of the communication issues. 
1, Receptivity of v i l l age r s  t o  new technology. It was noted t ha t  a 
l a rge  body of l i t e r a t u r e  i n  t h e  1950's and 1960's documented the  impervious- 
ness of v i l l age r s  t o  outs ide  cormmtnicatlon and new technologies --features 
t h a t  d id  not  hold up with the  advent of the  "green revolution." Reasons 
given f o r  t h i s  misreading of v i l l age r s  included t h e  fac t s lno t ions  tha t :  
(a) many of these s tud ies  were done during a period of l imi ted soc ia l  and 
economic change, (b) t h a t  l i t t l e  s ign i f ican t  new ag r i cu l t u r a l  technology 
was ava i lab le  during t h i s  period, and (c)  tha t  many changes have taken 
place i n  communication i n  recent years. 
2, Need f o r  researchers to  m i x  with fawers .  It was pointed out 
that  researchers need t o  Emow more about the kl.nds of trade-off decisions 
ac tua l ly  faced by farmers in deal- with new technologies (farmers in 
Bangladesh, fo r  instance, must choose between three al ternat ive uses f o r  
plazz res.Cdues), Researchers need t o  look beyond re la t ive ly  simple 
maximization of yields and consider other factors  of inport t o  fanners, 
Whlle fanners h developing countries a r e  short on sc ient i f  ic knowledge, 
they have bui l t  up a corsiderable body of bowledge based on experience, 
which can be of value and significance, Fawing-spstems work Zs a useful 
device for  getting researchers in to  the f ie ld .  
3, Ins t i tu t ional  aspects, Research and extension services tend t o  
be organizationally separate i n  may developing countries, w h k h  l imi t s  
feedback t o  researc5ers. In Korea, however, the  two groups have been 
rather closely linked under the dissemination of new bowledge. A prig- 
c i p a l  drawback is that i f  a wrong decision is made, its effects a re  not 
mitigated by the usual delays found i n  other tec lmologydff fus io  systems. 
4. Susceptibili ty t o  fadism, the research administrator from a 
developing country noted that some nations may f a l l  prey t o  fads o r  t o  
inappropriate technologielj. Either donor nations or a t i o a a l  administra- 
to r s  may tend t o  pick up prsss something tha t  is Elashy o r  a t t rac t ive ,  
but which may be qui te  inappropriate, a t  least at that  stage, fo r  the 
country. H e  cited the examples of triticale and super-t;luds i n  h i s  
country . 
5, Techndogicsl receptivity and select iviQ. A socia l  sc i en t i s t  r 
nated tha t  farmers show varying reapcnses t o  new technology a t  d i f ferea t  
p i n t s  in  the i r  l i f e  o r  family or farming cycles. And because of the need 
t o  provide for  var iabi l i ty  a d  ,e lec t iv i ty ,  he questioaed the value lof 
techaological packages 4 t  the farm level  ( t b a g h  their development tsSgbt 
have a sntuatory effect on the researchers involved.) 
Dr. Domid W i n k e l m a n n ,  CMHFP, moderator; Dr. Bebe Oldgbo, 1IT.A; 
Dr. Luis Navarro, W I E ;  Dr, Fernando Bernardo, Philippines; 
Dr, Winter Chijasa, Zambia 
#s. Joanne Hale, USBf~fBangladesh, rapporteur 
~ b c -  panel of f ive  spca~crs focused on tiw perception ot training for  
famuhag-systems research, the actual ot ientat ioe and course content of 
such training, and the main results from this type of oriem2atloa, 
Perceptions of fanniag-systms research t r a i n i q  
Dr. Winkelma= maintained that the facmiPg-systems research appxaacli 
is a wmiad set ," that orients reaesirch%ts to  a b& rmmMeratAoa sf tht 
total  s e t  of factors that farmers ananiwate te t h d r  draatage i n  alhoat-  
irs resources far food productioaz technical, plysXcal, meiali, etllttraral, - 
ecowrmio, poli t ical ,  and eeblogical. T M s  approach increases the efficienoj 
and appropriatemesa of research programs by proridSng a r ~ o r e  global view 
to the scientist 's  exandmation ef farmers' seeds. 
Dr .  Bemardo stated that fatmimg-eysteme- resea* %a the Wihipphma 
was viewed as a regi~CL4lf, e f f ~ t t  a ~ Q ~ U B  O~P; site-ageriffa i a s u b ~  that 
addcesa agricultural ptobleme in an in%egratd ~ a 8 h & $ l ~ b  Vatioue .dirvo&- 
pHimea are bt0ugb.e tegether a d  farmers are i a t h a t d g  4avOlved ee ~eseiucrSli 
partieipantte ta thet  than a9 rcesa.nzh m z i p i e n ~ ~ ,  
Dr .  Chibarta ellustrated the getueptioa taf fazm%ag-efstems scscsteb 
t r a h i a g  i n  h % P a  aa me that addgeesee euczent; iasmei pwlblleme, l%t 
iiawrporatioa of maiee preductba iata the fawag--4- te@artehrteh train- 
i q  program reflmted the real  aptem Wgdg rlbf t h e  famuems &df&vatw 
~pmximately %M,00[4 heatarea ef maim aad f d t e h g  yfal;as W E  
a t tahed  OCA remar& eta%ioae. % a r @ @ t e ~ r a t ~ ~  tihie ~ B Q  & eodtpM&M 
tedmZogy &at& farmPmg-aystlams feeeat& is' pmte3;vad .as dorhphmeae fa, 
father thga aa a substitute fsr, a Earning-swt- teasaaratl trafab*, 
U g h  potantLal, r.eeearc?t pap-cbffs fa naumw&ag the maim gap proaptd 
the 2mnBP~d ttaiwrs t o  fategrate th i s  eeeestchable pr-obhn idbe9 %be 
t ta inim p~ggram. Traiaeea do not fbeus paiaearZlg the m a h e  aupeeB, 
kt su the pesi.ttola of w i t h a  a S a m t ' s  systiem, The impnu% ~ 1 [  
i.arrrcrcrsed malee v i d a  oa B-a -gam of tihe faWm sqptam 3s atu&ed. - 
_- 
. spec i f i c  components of a farming system. The f i e l d  wurkers receive an 
apprecia t ioa  f o r  the  r e l a t i o d d p  of each part of t h e  system t o  t he  whole 
enviroument. The t r a inee  becomes sexzsitive t o  t h e  impact and rmodifica- 
t i o a s  that research o s  an individual component w i l l  have on o ther  re la ted  
components. Bas3 c production cons t ra in t s  are iden t i f i ed  within t h e  context 
of the e n t i r e  system. 
Dr. Okigb' s  perception of farming systems research was t h a t  of an 
en te rpr f se  in which farmers orchestrated i n t e r ac t i ng  components, He 
viewed t h e  approach as aa attempt t o  s ~ 1 t ~ ~ l y  reprew dl inter- 
rela ted factors .  Farming-systems research is a method, a process of 
thinking whereby prodaction optiorns are generated and presented to 
fanners. The o r i en t a t i oa  enables me t o  810- with farmers a d  co-discover 
bend its of modified systems. 
Course o r i e n t a t i o ~  and coatext 
Dr, Bemardo described t h e  faming-systems research t ra in ing  program 
in t he  Philippines, which includes the promotion of upland rice pro jec t s  
in six major agrs-cliatatf c maes. C o ~ e  staff receive twrP mowbe of d e m i c  
t ra ining followed by two moaths of field tours to provide pmtical a s p e c t s ,  
of fanning-systems research erfentat ioa .  Agricultural mmbmists, agrono- 
m i s t s ,  l ives tock spec i a l i s t s ,  aad hor t i cu l tux l s t s  receive thls type t& 
t r a i d n g .  S i t e  research managers receive f m r  m a t h s  of fanniqpsystems 
research t ra ining,  which includea input delivery,  marketirp.%/distributfo~ 
networks, cos t-bezaef it r a t 2  os, noafoot3 crcpps, Pradi t  ioaal techmlogy, a s  
w e l l  as a n  overa l l  conceptioa sf t h e  system, which aemtpasses  a l l  these  
features.  Famer-trainees recefve one week of fannbng-systems research 
csurses, which present the advantages a d  disadvaatag& of current famPng 
rystems as w e l l  a s  poteatgal  new systems oa: adrtot a l t e t a t i a n s  in exis t -  
systems. The farmer f;s bt%eated t o  wwJdet a11 re~pgpegded tedmologies  
in pmduet iaa  prac t ices  as e f f e c t s  9n to ta l  systems ra ther  t h m  aa i s d a t e d  
he2deneea. 
Dr. Ghibrpsa dewr ibed  farmbng-systems resear& trainhag ft, Zaattia t o  
be p t h a r f i y  on-the-job traiaitng i n  eonjtxaae62on with workeheps. Soaiol@gists 
a r e  avai lable  oa "calt" to respgjad t o  requests grola t~~ graduates \rrbu, 
h&ve fe ta iaed  to fdeld eftuatiens.  
D r .  8avarm s t a t ed  t ha t  trainang frs Central, &@ria9 InrIuded eropphg- 
systems reseaseta metkdo&ogy, cmpoaen3: reecareb pratalems, and Zaaefo 
teseard~ aoaeepte* Training is e o a d w % d  Ohmugh graduate ee%oxals ;in 
n w 4 e g r e e  eoutses, w~rkshops,  a d  s d n a r a ,  The o r i e r t a t i o a  & s u ~ h  
traimtng $dentiffee t h e  raze ef reeeareh to wera3.1 nat ional  develqmmt 
a d  the poeitdoa ef muponezit r-eatch Pfithan the systems aweasoh f x e  
W r ? ,  
W, QWgb s ta ted  t h a t  f armimpsgsteme research in Nfgetia i ~ c l u d e e  
long-term tfai*dg a9 weill as  workshops and study tars i  The oourrse 
elaphasb- %and p b o t i v i t y  and t h e  generatson of apptopFLate t e e h d a g y  
that genudneby amwets farmers' questions* 
Dr. Winkelmann described farming-systens research t ra in ing  as one 
which a s s i s t s  researchers t o  assess farmersr o p p o r t d t i e s .  It provides a 
framework f o r  on-f arm research which is area-specif i c  , col laborat ive  among 
disc ip l ines ,  and results i n  t h e  formulation of recommendations, It focuses 
on a s e t  of farmers sharing common denominators. Winkelmann s t a t ed  t h a t  
ClHMYT t ra in ing  is supportive of t h i s  type of t ra ining.  Effect ive  in-country 
t ra in ing  rests on a series of "calls." Par t ic ipan ts  convene f o r  six weeks 
fo r  t ra ining i n  exploratory surveys. A t  a later date,  they re-convene f o r  
t ra in ing  i n  formal surveys. This is followed by t ra in ing  courses in 
pre-screening and courses i n  on-farm research techniques. The advantage 
of t h l s  type of trainil lg is based on the  qnick "turnarouad;" t ra inees  
equipped with new s k i l l s  and knowledge are ab le  t o  apply these  techniques 
i n  t h e  f i e l d  before the  next "call." This precludes "overloading" t he  
t ra inee 's  system and provides immediate opportunit ies t o  use t h e  farming 
systems research approach. Graduates of GIfrIMYT t r a in ing  r e tu rn  home t o  
i n i t i a t e  s imi la r  courses and approaches t o  research. 
Results of t r a in ing  
Dr.  Eernardo s t ressed t h a t  the  r e su l t s  of farming-systems research 
t ra in ing  were seen i n  the  th ree  leve ls  of t ra inees  involved: core s t a f f ,  
site research managers, and farmers. Those t ra ined with t h i s  approach 
:ended t o  produce more useful  r e su l t s  than those without t h i s  or ienta t ioa ,  
Dr. Wrnkelmana f e l t  t he  r e s u l t s  were re f lec ted  i n  t he  s e r i e s  of 
in-csuntry courses conduated by CIMMYT graduates, The pool of researchers 
trained to  th ink i n  terms of the c l i en t ' s  enviroument and the  decision- 
maker's environment was increasing as a r e su l t  of CIMMYT's farming-systems 
research t ra ining.  
General discussioa 
The general d i s e u s s i m  la rge ly  departed from the theme of training,  
ACtenticara was mafnly appreheaeive. Some f e l t  t h a t  farming-systems research 
overstated i ts prmdses. Others f e l t  its claims t o  o r ig ina l i t y  i n  method 
o r  perspective was baseless. 
There was a l so  a guarded setwe of t e r r i t o t i a l l s m  with respect to  
farming systems research uewrging t r a d i t i o a a l  leaders,  Idbvidua la  i n  
stme d i s u i p l ~ s  were coaeerned t h a t  t h e i r  license t o  or ient  research and 
es tab l i sh  p r i o r i t i e s  witliin t h e i r  domdtiione were being eb l l enged  by 
f armlng-ey s tems research, Tbere wae eoncefn t h a t  farming-eya tems research 
might absorb f inaImial euppoxt , grea t ly  d i l u t i ng  emuporient research programs. 
There is the  problem sf Meatifping who d l 1  determine which famfag- 
systems i a t e r a e t i ~ n e  are t o  be faded, 1s the  shiii f o r  Ident i fying these- 
teeearchable and affordable e tudLes ob rpecif  %c Pn tezaet Pens a skill. that 
1s teaehiable? Qr daes t h l s  skblf dwelbp o d y  over t i m e r  antd wAtH csqweutis 
t o  a wide variety of agaiealtural experiemcea? Othera f e l t  that t he t e  fs 
an ahndaaee  of farm ia@eraetiods t h a t  can be daptutd a d  researched o d y  
when one becomes sew it%ve t o  such h t e t a e t i o n s .  
A more positive note was expressed when someone described the merits 
of fanning-system research as having legitimized the relationship aa~ng 
the agronomist, the economist, and sociologist.  Farming systems research 
has developed both a methodology and a mechanism for  "fine tuningw research 
results i n  the f i e ld .  
Dr. Joseph bd9aa]sa, SEARCA, maerator, and Dr. rar- Hobgood, 
AIDIBaiti, speaker 
Dr. Eric B. Shearer, RTI, rapporteur 
Dr. Hobgood &resent& a schema of the institutional aspects of agsicdt- 
turd research, as f o l 1 ~ ~ ~ :  
INPUTS 
(backward linkages) 
Envi roaneat : political 
sodal ,  e ~ l ~ t d c ,  
cultural (&nor a d  
h~et -ccbuat~  support; 
planning mechanism; 
nxlnfsterial relations; 
relation6 voith inter- 
national reseatech 
centers, private sector) 
6 ,  Inst i tut ional  roles a d  priorities,  e-g., research versus teaching 
and dissemination. 
Dr, Madamba s d  up with the remark that  agr icd tura l  researchers 
must think i n  terJPs of the broad envirorament withfn which the act iv i ty  
takes place, and not just i n  tents of the narrow inst i tut ional  framevork. 
X i s  comments included the following: 
--Donor support 'bas positive and negative aspects-negative in the sense 
that it may divert resources away from n a t i o d  priori t ies ,  
--AgricuXtural research shotnld follow national goals set by a national 
p l a d n g  mechanism "3f it is i n  the rmt directioan; i f  it i s  moe, +the 
research system should try tc influsnce the planaing process, 
-Verificatioaa i n  the Philippines is a relatively new activity; &semi- 
nation has been f a a d  risky i f  i t  -nates from the experiment s ta t ion  
directly t o  the fanaer. 
--Managers ants t mCers t a d  the researah process, 
--Fbds are  &tea easier t o  d t a i n  tham t o  s p e d  wisely, 
--Deceatralizatiotl of d e d s i m  makirpg should be implemented gradually, if 
it has not been cust9mipry. 
--The scope c& research g?;sJgrams must be real is t iea l ly  adapted t o  available 
megns 0 
Principal p i n t s  arisf;ag out of the disoussim frgm the €loot were: 
3. T tu~  e&dee cuP an eqw tf on need ta be bri.,trcoh+ W t l p e t f  whaX 
k d e  Co Be aeeamplhhed an8 WIW are the s a e n t k t e  av&iSiab%e able fie Bo 
it. The sohtican irtvalverr the wfy dfffieraat am efi (~ee,tEstfioally Bug 
not svstzm6deetlg) pfsd%c%bg reear& autprste~, Woblemt Clam a ~ S C ~ B  be 
des@eB ka suah a way as ta baing both e idee of the qua-€tola togedmat 
Ia gome phe- t%e amawem may well, Be the rcra-at$- af an %nidepende&* 
$~tefntb- baaM foe the  f;neti$~hitMI* 
4, There should be a clear relation between official support for 
agricultural research and the "track record" of the activity. 
5. Are there any examples of formal links between national planaing 
goals and establishment of an agricultural research agenda? Reply: i n  
Philippines, yes. 
E .  Perhaps plandrag and agricultural research should not be related 
because too rsny plans are merely pieces of paper and they tend to be 
modified too often to be able to govern agricultural research progrzum. 
I MACRO-POLICY ISSUES 
Dr. Per Pinstrup-Anderson, IFPRI , moderator, and 
Ms.  h y  Simmons, AID/%, speaker 
D r .  James Thomas, CID, rapporteur 
Introduction 
Ms. SiamDss said the pclicy issues have to be exp l i c i t l y  taken in to  - 
acco-t i f  research i n s t i t u t ions  a re  t o  be effective,  Research ins t i tu-  
tions require the wholehearted support of policy makers. Consequently 
bureaucratic f i t  is iaaportrrnt i n  designing research inst i tut ions.  
Some  example^ of policy decisions from the impact evaluations: 
1. Im Ksrea, r i c e  pmduetioa and priciag was a national decision 
and commitment, 
2. In Thailand, research centers were decentralized. 
3. IP Kenya, there was a regional appmad, a hands-off polgcy on 
seed prodtpctioa, intervention i n  market- {actioa), and aaticmal policy 
on exports t o  other states. 
4, Xu Guatemala (ICTA), export-%mpo~t decisiorcs were made to balaaee 
matitma1 food needs. 
I b s e  polLeiee affectad teeear&, but mt always negatfrely. MBay 
times they hgd p ~ e i t i v e  effeet. 
or aheedaees 439 folefga relatione ae c9pressred thstwgh trade polieice, 
a l t i tudes  tmward fataiga w5;ttate in'veetiueat &n 'th ~rcourrtry~ &ad edwatloa 
&mad6 They ahape f iseal  eiad monetary ctmat20as6 patzieularfy aehaage - 
tatas. ;kad €hey eetabl2& tlie degree iadepcsldewe from iateMatLora1 
matltete, tsu& aa a gad-af be%-oslf d g i e & e a l  & s slaph f%&------ ---- - - - -  - -  - 
3. Sectoral  emphases: Through budgetary a l locat ions ,  policy makers 
a f f s c t  such things  as choices between investing i n  improvement of d i f f e r en t  
crops, e.g. r i c e  vs. millet, o r  t he  a v a i l a b i l i t y  of money t o  cwer recurrent 
costs. 
4. Running a bureaucracy. Policy makers a r e  mostly civiJ. servants- 
they run a bureaucracy. They determine who w i l l  ge t  ahead, They a l so  
determine t h e  reward s t ruc tu re  i n  a bureautracy, L e . ,  who w i l l  be rewarded 
bv t ra ining.  Final ly  they f a c i l i t a t e  personal contact  ~ . ~ o n g  members of 
the bureaucracy. ...' 
Some Policy questions 
1, Can o r  should researdh people have an input i n t o  policy, whether 
asked f o r  or not? If so ,  how? 
2. Should policymakers influence research o the r  than by providing 
money? I f  so, how? 
Moderator's comments 
D r .  PinstrupAndersea comw~ted  t h a t  taere a r e  four sets of po l i c i e s  
t h a t  a f f ec t  research d i f f e r e n t l y  depending on, the  l i n e  of research pursued: 
those tna t  a f fec t  output (prices,  markets), those t h a t  a f f ec t  input8 
(credit, inputs, f e r t i l i z e r ) ,  those on land t enure  (or~ner, tenant) ,  and 
those re la ted to foreign t rade and foreign policy, - 
Governments have t h e  tendency t o  manipulate food pricee and since 
mall farmers a r e  very pr ice  seus i t ive ,  they w i l l  move toward b e t t e r  
paying en te rpr i ses ,  especially toxmrd a mormodity whose pr ice  is no t  
controlled. Pr ice  pol icy is important f o r  research t o  be used. Lower 
pr ices  usually only benef i t  the  coneumer, Governments can manipulate p r ice  
by export-import balance. Prices a l so  a f f ec t  who pays f o r  research, 
Pr ivate  industry will fund research i f  t he  benef i ts  a r e  capturabfe. 
On t h e  input sue, pol icy f o r  imports and ime tmen*  can a f f e c t  
research, f o r  exampze, whethet o r  not f e r t u i e e r  supply is dependent oa  
imports. New technology will, not get  f a r  i f  inputs a r e  a o t  available,  
A balance is needed between policy d i c t a t i ng  research and research 
avoiding policy. Reaearch pol ic ies  ehou2d be baed on bnger range pa l ie ice  
aad national i n t e r e s t s .  But most pa l ic i se  a r e  short-run o r  can. bs changed 
quiekly (exeept land tenure), eepeeially p i c i n g  poliey. mace, i t  ie  
r isky t o  plan reaeatch oa t h e  assumption t h a t  goLicies w i l l  aever c& ,pa 
CsMequcatXp, research iead-ete mist make Jirdg~ats a h t  whish pslicial, - - - - 
a r e  lZltely t o  chaatge i n  t h e  foreseeable fu ture ,  
Rasetar& should p t w i d e  feedback t o  policy maltem oa wucewee  and 
f aihtes. 
Comments from the f loor  
--Rates of return t o  agricul ture research should be known. Can we capture 
some of the returns - from agriculture research for agriculture research? 
-The tendency (which we must avoid) is t o  think of policy as a negative 
i n  research. 
-Research must be ~ccountable  t o  nation. 
-Research must be respomive, but not too concerned about short runs and 
whims. 
--We should focus on policies,  whether r ight  o r  wrong--then t r y  t o  bring 
research t o  bear on wrong policies and try t o  change than. 
--Agricultural research leaders often don't have the  kind of s taff  support 
that  they need t o  t a lk  t o  policy makers effectively. 
--What al ternat ives do researchers of fer  policy makers? 
--Donor policies have a great effect  on agricul tural  research. But the 
national government must find ways to  make donor pol icies  compatible 
with national policies. 
VIII. SPECIFIC BSPECTS OF INSTITUTIONAL AND 
WACEMENT/MACkO POLICY ISSUES: GROUP REPORTS 
1. Linkirqz the Research System with the National Planning 
and Budgeting Process 
Dr.  Robert Werge, USDA, and D r .  Budhoyo Sukotjo, Indonesia, rapporteurs 
D r .  Arnold Radi, U S A I D / E ~ ~ ~ ~ ,  chairman 
The group proposed some so r t  @f a national council f o r  most developing 
countries. Two poss ib i l i t ies  a re  a national council reporting d i rec t ly  t o  
the executive branch of the gownmelit o r  a national council empowered 
through the ministry of agriculture and/or a l l 1  ed ministries, In  most 
cases a council purely fo r  agricul tural  research council is recommended. 
An agricul tural  research council would be a mrltidisciplinary organi- 
zation. Some countries might have t o  consider an overal l  council fo r  
science and technology research. The mandate fo r  the national council 
should include (1) access t o  highest authority, (2) responsibili ty f o r  
budget presentation, (3) responsibili ty f o r  participation i n  national 
agricultural planning and policy decisions, (4) respom i b i l i t y  f o r  coordi- 
nation of the research program and budget allocation, (5) vis ibi l i ty-  
agricul tural  research being a function of national planning. 
The actual  administrative location of program would be a fmc t ion  of 
type of crops, 11-res tock, resource, e t c  . ; s i z e  of country; agroecological 
zones; general infrastructure; degree of development; and po l i t i ca l  struc- 
ture  of government. 
It i s  Important tha t  a national couacil for  research (tagticulture or 
expanded) function at the highest levels of governmeat. This orgadzat ion  
w i l l  have t o  have the best-trained sad best-qualified research agtkul-  
tura l ie  ts-technical and so cia-economic . The national ~awcil  plants, 
allocates research funds and prqrame, rwiews progrtame, and w a l w t e s  the 
. - 
2. peveiopirtg and Managing. ~ r o t e s s i o n a l  Staff 
- "  
. -+.,. - -  - - .-- . - .  - - 
Dr .lenry Miles, AlDftJ,  and D r .  Ben Ngunb, Renya, rap@tteur% 
Dr. Edward 3. Rice, U~AID/Philippines, chairmsn 
C i v i l  Servire  Resources 
Yes Sometimes No 
1. Rewards f o r  performance 
Selection and promotion on merit 
Judgement by peers 
Upward m o b i i f 3  
Security 
Conpet i the  s a l a r i e s  
2. Environment f o r  research 
F a c i l i t i e s  and equipment 
Libraries and c o d c a t  ions  
Continuous , adequate funding 
Delegation of f i nanc i a l  au thor i ty  
and control  
3. Professional recognit ion 
Authorship 
Publications 
Conferences 
4. Professional growth: t ra in ing  
5. Amenities and f a c i l i t i e s  f o r  
f amilies 
The p r i o r i t i e s  given by the  members of t he  work group t o  d i f fe ran t  
f ac to r s  varied between regions and countries and between research s t a ~ l o n  
administrators and nouadministrators. 
Management appears more important than t h e  organizational s t ruc ture .  
Attempts t o  f r e e  research s c i e n t b t s  from civi l -service  bureaucracy 
have led t o  establishment s f  new systems espec ia l ly  f o r  these  s c i en t i s t s .  
Some of the  new systems have improved the  conditione of emplopment f o r  
s c i en t i s t s ,  while others  have continued t o  euf f e r  from the  same def i c i e n d e s  
t ha t  hinder the  c i v i l  service .  
The forward and backward linkages p r w e  important t o  achieving the  
goals of nat ional  research systems. The system must gain p o l i t i c a l  support 
t o  achieve spec ia l  amenities f o t  its employers. 
-- 
. ,  
The l eve l  of f inanc ia l  support does not a f f ec t  a l l  t he  requirements 
f o r  maintaining a research s t a f  f .  
An attempt t o  rank the  p r io r i t y  of work f ac to r s  was done by one group 
member from Africa and one from Latin Ax--rica: 
- 
Rank 
Africa Lat in  America Fact o r  
upward mobility 
secur i ty  
rewards based on performance 
good research environment 
professional recognit ions 
opportunit ies f o r  advanced t ra in ing  
adequate f a c i l i t i e s  and s t a f f  
good conditions f o r  family 
cont inui ty  of support 
3. Overcoming Inadequate In te rna l  and External Comnunications 
Dr. Floyd Williams, ISNAR, and D r .  H. Hasnain, Pakistan, rapporteurs 
Dr. John Mullenax, USAIDINiger, chairman 
The group recognized t h a t  comrmnication ( i n  t he  form of working 
r e l a t f m h i p s )  among discipl ines ,  departments, and organizations requires  
continuous a t tent ion.  However, t h c  group took a broad approach t o  the  
issue.  The linkages of the  research system with policy makers, users,  
donors, and others was discussed along with t h e i r  l eve l s  of performance. 
The systemwas considered too complex t o  prescribe a recipe, It is dynamic 
and changing. As such, e f fec t ive  communication requires  a l eve l  of sophist i-  
ca t ion  on a l l  sides. This l eads  t o  t h e  qaestion of t ra in ing  and i ts  
connection with communication. Latin America, Africa. and Aeia were 
compared i n  matters of investments i n  training. I n i t i a l l y ,  the  majority 
of t ra ined profess ionah  seem t o  get  drawn out of na t iona l  research 
- systems. However, some have ended up as policy makers or-become sen ior  
adlrministratore i n  a posi t ion t o  Influence agr icu l tu ra l  research and re la ted 
policy issuee . 
Training was c i t ed  as the  bes t  investment, pa r t i cu l a r ly  i f  it was 
broad based (as i n  the  Netherlands a t  Wageningen) and on-the-job. It 
should not  be r e s t r i c t ed  t o  t he  middle leve l  (M.S.), as s t a t e d  by some, 
but i t  should be high-level and =re appropr ia t e  t o  t h e  s i t u a t i o n  pertain- 
ing  t o  t h e  developing cormtry, A dialogue could be opened with BIFAT3 f o r  
t h i s  purpose. 
A m u l t i d i s c i p l i n a r y  approach found o v e r a l l  support. Donors d d  
make t h e  case with t h e i r  pol icy  m a k e r s ,  
4. How t h e  Research Organizat ion can Improve i ts Capacitx 
f o r  Training its Profess ional  Personnel 
D r .  Csy B. Baird, IADS, and Dr .  Roger Carlson, USAID/Somalia, rappor teurs  
Ms.  Bmay Simmons, AIDJW, chairman 
It is f i r s t  necessary t o  p lace  "training" i n  a context.  Assuming 
t h a t  t h e  organiza t ion  has a c l e a r  research agenda, it can de r ive  t r a i n i n g  
ob jec t ives  such as: d w e l o p  d i s c i p l i n a r y  s k i l l s ;  develop managerial 
s k i l l s ;  i n t e r d i s c i p l i n a r y  awareness arid s k i l l s ,  (e.g., f i e l d  methods 
theory/ concept); peer-professional contac t / l inkage  development. Then a 
t r a i n i n g  plan can be developed. Training plan development involves s e t -  
t i n g  p r i o r i t i e s ,  and is based on needs analys is .  
Ultimately implementation follows. Three choices f o r  implementation 
of a t r a i n i n g  plan, a l l  of which a r e  genera l ly  poss ib le  a r e  in-house, 
in-country, o r  "outside." The appropr ia te  mix can be determined by f i v e  
c r i t e r i a :  a v a i l a b i l i t y  of resources; economies of s c a l e  (egg. , whether 
one person needs t r a i n i n g ,  o r  a dozen; whether t h e  sub jec t  sf  t r a i n i n g  is 
important/ large enough t o  d w e l o p  capacity i f  i t  does not  a l ready e x i s t ) ;  
ecologica l  f i t ;  l o c a t i o n  of s k i l l s  needed; and l inkages  des i red  t o  be 
developed (with peers, mentors, etc .) . 
Where a choice is made t o  develop in-house o r  in-country t r a i n i n g ,  
seve ra l  f a c t o r s  t o  be considered: 
--assigning managers f o r  t h e  t r a i n i n g  program (ful l- t ime,  part-time, s p e c i a l  
task ,  commit t e e )  
--having a t r a i n i n g  s t a f f  development p lan  dram up 
--having resources i n  place, funds i n  budget 
--having l inkages with u n i v e r s i t i e s  and o t h e r  i n s t i t u t i o n s  
--how t o  make t r a i n i n g  p a r t  of o v e r a l l  s t a f f  development 
Effec t ive  u t  i l i z a t i o m  of returned t r a i n e e s  involves Improved support 
f a e i l i t i e o ;  proper placement, e i t h e r  t echn ica l  o r  managerial ( t h e  trade-offs  
i rmolvei  i n  p lac ing a t e t h n i c a l l p t r a i n e d  person in a -rial job 
s h a l d  be recognized); i ncen t ives  t o  perform; i n s t i t u t i o n a l  eavitorarent 
and peer nemrking, both within and o u t s i d e  of country. 
To  inc rease  t h e  impact of research, t r a i n i n g  can in t roduce  mi l t i -  
d i s c i p l i n a r y  approacbes/knowledge, and increased awareness of progress 
elsewhere. 
5. The Need f o r  t h e  Agr icu l tu ra l  Research System t o  Give At ten t ioa  
t o  % u t s i d e H  Factors  Influencing t h e  U s e  of Generated Tschno lo~y  
Ms. Char lo t t e  Suggs, AIDIW, and Dr .  Rueben Wani, Sudan, rappor teurs  
M r .  W i l l i a m  Nance, USAfD/Nepal, chairman 
A l l  t h e  f a c t o r s  i n  ques t ion-avai labi l i ty  and c o s t  of inputs ,  market 
f a c i l i t i e s ,  and p o l i c i e s  r e l a t i n g  t o  pr ices ,  imports, and exports-must be 
taken i n t o  account by t h e  s c i e n t i s t  designing research. In  a  pe r fec t  
world, these  complementary f a c t o r s  must be i n  place. The research  s c i e n t i s t ,  
however, opera tes  i n  a  worla t h a t  is n e i t h e r  pe r fec t  nor s t a t i c :  a  generated 
technology o f t en  appears ahead of complementary inputs  and policy. The 
in t roduc t ion  of a  technology ahead of complementary input  a v a i l a b i l i t y  can 
of ten  s t imula te  changes i n  i n f r a s t r u c t u r e  and induce t h e  presence of 
inputs  ( a s  i n  India  where t h e  adverlt of new wheats encouraged t h e  growth 
of t h e  f e r t i l i z e r  indust ry  and const ruct ion  of i r r i g a t i o n  systems). A t  
t h e  same time, t h e r e  a r e  cases where technology w a s  de l ivered  b e f l ~ r e  
complementary inputs  and/or po l i cy  were at hand, and e f fec t ivenees  of t h e  
in te rven t ion  was Impeded. 
What can a g r i c u l t u r a l  s c i e n t i s t s  do when confronted with t h e  absence 
of complementary f a c t o r s ?  What leverage do thev have i n  such mat ters  and 
how can i t  be exercised? Although pu t t ing  complementary f a c t o r s  i n  p lace  
is most o f t en  ou t s ide  t h e  scope of in f  h e n c e  of s c i e n t i s t s ,  t h e r e  a r e  some 
poss3.ble l i n e s  of act ion:  
1. The scientist can serve  a s  a  c a t a l y s t ,  t r y i n g  t o  inf luence  those  
who make t h e  resee-? ~ g e n d a  t o  develop v a r i e t i e s  t h a t  r e q a l r e  fewer 
inputs  (e.g , , v a r i e t i e s  t h a t  are high-yielding but r equ i re  less f e r t i l i e e r ;  
breeding v a r i e t i e s  c l o s e r  t o  t h e  farmer, thus reducing t h e  need f o r  s to rage  
and t r anspor ta t ion ;  breeding v a r i e t i e s  t h a t  a r e  r e s i s t a n t  t o  d i sease  and 
requ i re  fewer insec t i c ides ;  and breeding v a r i e t i e s  whose co lo r  and t a s t e  
match consumer prefereiwes. 
In such a s i t u a  t ion ,  t h e  s c i e n t i s t  can i d e n t i f y  t h e  problem as he  
sees it, h i s  in te rven t ion ,  and t h e  c o n s t r a i n t s  t o  t h e  suecess of h i e  
in tervent ion .  He can feed t h i s  information t o  t h e  adminie t ra t ive  l e v e l s  
of the  a g r i c u l t u r a l  research  system ( i n s t i t u t i o n ) .  It would be the  resnonsi- 
b i l i t y  of these a c t o r s  t o  inf luence  government pol icy  makers and p l a m e r s .  
A s c i e n t i s t  can recommend t o  agenda makers a come of action t ha t  is 
either basic  o r  adaptive research, based h i s  coasideratioa of +be 
f a c t o r  constra ints  he faces  in a given area. 
2. The s c i e n t i s t  can build i n t o  his hypothetical assumpticaps, whea 
designing research, t he  abseace of complementary factors .  Ihrn trials with 
test and co~tml  cases ( for  each fac tor ) ,  get t ing resulzs  t h a t  can show 
policy makers, f a d s  a l loca tors ,  and farmers what is possible,  and s e l l i n g  
a s t ra tegy  f o r  technology generation i n  the  coatext of required inpats, 
This would be pa r t i cu l a r ly  e f fec t ive  i f  done m t he  farm r a the r  than the  
research s t a t i o n  o r  i n  t he  laboratory. 
I f  the  s c i e n t i s t  can show the  benef i ts  of a ce r t a in  course of action, 
new technology i n  some cases can convince policymakers (and farmers) of 
i ts  u t i l i t y .  
To t he  extent t ha t  he has a receptive and supportive administrator,  
who enjoys a good re la t ionship with govermnent policy makers, a s c i e n t i s t  
can be more or  less ef fec t ive  i n  s e l l i n g  a par t icu la r  course of action. 
3. If  researchers developed w e l l  organized, well focused, cost-effective 
technology ( t ha t  provided r e su l t s )  f o r  t he  c l i en t ,  i t  would sell i t s e l f .  
Financial ass is tance from donors would not be needed. 
It w a s  a l so  pointed out t h a t  s c i e n t i s t s  face  cer ta in  r i s k s  is pursuing 
the ca ta lys t  role.  Tiiere a r e  things he can do. For example, he can 
assess  the  land, water, labor,  and other  fhctors  required t c 3  increase 
production and explain them t o  policy makers i n  terms of t i m e  requirements, 
showing l&mitations. The goverument, on the  other hand, may emphasize and 
require quick production r e s u l t s  without wanting t o  pay, or being unable 
t o  pay, t he  cos t s  of inputs required t o  increase production. 
6. The M l e  and O r z a n i z a t i ~ n  of Research as Part of 
a Rural Development Program 
Dr .  Jennifer  Bremer, D A I ,  and D r .  Joe Hartman, AID/W, rapporteurs 
D r .  John Liwenga, Tanffania, chairman 
To focus t he  discussion, t he  group cementrated oa Project  North 
Shaba (PIVS) i n  Zaire a s  an example of a r 9 r a l  development project .  The 
Shaba Projee: is directed toward increasing maize produetian a ~ d  regianal 
surpluses through a program of research and extension, fanner groups, 
road-building, and input supply. While the  research component ha8 not 
been implemented due t o  the  d i f f i c u l t i e s  inherent i n  f i e ld ing  research 
personnel i n  the  extremely remote location,  t he  project  has mete than 
doubled maize production i n  t he  area  and increaeed maize "exports" five- 
fold. 
The arrerall success of the project ,  d e s p i t e  the absence of the  research 
component, was a t t r i bu t ed  by t h e  A I D / Z a i r e  r e p r e s e ~ t a t i o n  t o  two factors :  
project  ut i l i z a t i o a  of a well-adapted mafie va r i e ty  developed by the  
National Maize Program and the  b p m d  marketing system r e s i l t i n g  from 
the  road-?milding program. 
This experience, and others brought up by the  grcwp, suggest the  
following : 
1. A fu l l - s ca l e  research program is w i t h e r  necessary wr evea 
necessari ly bend i c i a l  t o  an a rea  development program. Par t i cu la r ly  wi=m 
nat ional  programs have developed techaologies a p p r ~ p r i a t e  t o  project  needs, 
on-farm v e r u i c a t i o n  t r i a l s  conducted by extension with support from the  
nat jonal  program may be more ~ f f ec r ive .  Ln some cases, technology is mt 
the constra int ,  and thus roads, c red i t ,  etc. ,  may represent a be t t e r  use 
of project  resources. A s  these c o ~ s t r a i a t s  a r e  rel ieved,  however, pro- 
duction may reach a plateau requiring research bef3re fu r ther  growth can 
be ach i wed. 
2. The timing of integrated r u r a l  developmeat p ro jec t s  makes research 
as  part  of t he  project  an unlikely source of project  technologies. Research 
should be begun i n  an e a r l i e r  phase of a c t i v i t i e s  or ,  i f  t h i s  is impossible, 
projects  should not r e l y  on the research cmpmeat t o  produce t he  technologies 
to  be used by the  project .  
3. The locat ion of integrated r u t a i  development p ro jec t s  may make a 
s ign i f ican t  research component inappropriate.  Scarce nat ional  research 
resources should not be al located t o  project  regions se lected f o r  mn- 
research reasons a t  the  expense of building nat ional  capacity. Over time, 
decentralized research networks a r e  necessary, But the  placemeat of the  
s t a t i ons  should not be determined by tempararp prbject  needs. 
4. Despite those overa l l  concerns, research may be desi rable  i n  an 
area  project  f o r  a var ie ty  af reasons: 
--A research component may be p o l i t i c a l l y  neces saq .  
--Research may be necessary t o  re f ine  or ve r i fy  e t i s t i n g  recommendations. 
--Research may be required t o  aadress s p e c i f i c  area  needs, such as  pa r t i cu l a r  
crops tha t  a r e  net  addressed i n  the  ~ a t i o n a l  program. 
--A project  research compsnent r d v e e s  project  r i sk ,  even i f  i t  dupl icates  
nat ional  capacity somewhat, i f  there  a r e  p o l i t i c a l  o r  teehndcal reasons 
f o r  believing t he  nat ional  program may not a c tua l l y  de l iver  needed tech- 
nologies t o  the  project .  
--Project research can help to  ident i f p  eons t r a i n t s  aeeding nat ional  research 
a t t en t ion ,  c l a r i fy ing  national  research p r io t i t i e e .  
The group also addressed two re la ted topics: d e t e w h a a t s  rpf the 
;ole of research and t he  role ef research organizations in project  maage- 
ment. 
The re la t ive  tmportaace sf  research in an area development program 
depends in part an whether tbe comstraints t o  s a d  akvelspment are w e l l -  
understood and well-identif ied. En geszral ,  t he  less information there is 
aBow development caas t re in t s ,  t he  more i m p r t a a t  is the role of research 
i n  t he  t o t a l  development program. 
*.era there  is l i t t l e  in foma t i a t ,  research is critical t o  iden t i fy  
constra ints  and opportuait ies,  even if t h w  constra ints  a r e  l a t e r  found 
not t o  be subject  t o  research. For example, i n  PNS carefu l  snalysis of 
the  coastrainas recorded tha t  the  road-construetieu was ceatral t o  a rea  
progress. Even thm@ t h i s  implies t ha t  research per se had a lesser ro le  
i n  implementation, e a r l i e r  soc i a l  research was c r i t i c a l  t o  I&nti fyiag 
roads as a pr incipal  constra int  i n  Shaba, 
On the  subject  sf research otgaaizatiosw i n  project  mamagemexat, there  
was widespread agreemeat t ha t  research organizat ians (whether I?. S . or 
hmt-country) should nat have a larm ro le  i n  msnageqeat of mat-research 
ac t i v i t i e s .  F i r e t ,  research otgadzatioras do zmt Lave a cmparat ive  
advantage i.n managiq nonresearch activities. Xa g e a e r d ,  they cfo i t  
badly. Second, use of scarce  research resources f o r  project  mcl?nagemeut 
draws off araaagement exper t i se  f o r  t he  nranagemeat (Pf the  research programs 
- 
themselves. Research can nonetheless make a valuable contribution t o  
project and program management by ident i f  y h g  constra ints  .o development 
a d  prcsviding other  guidance t o  project  maaagement. 
The foregodng implies t ha t  project designe seeking t o  iacorporate 
both large research compneats and s ign i f ican t  matesearch a c t i v i t i e s  are 
ill-advised, s ince  management of research by noatesearch orgaaizations is 
nearly as  disas t rous  as  management af other a c t i v i t i e s  by research organiza- 
tt-me. Such pr~grams might be t t e r  be undertalcerr as tm separate  projects  
ra ther  than forcing research and nonresearch programs h t o  aa unwelcome 
a l l i ance ,  
7. Technical Assistance P r i o r i t i e s  in Relation t o  the  Level ef 
Development of the  Apzical t u r a l  Research System 
Dr. John Cropper, CARD I, and D r .  Peter  You ,  Liberia,  rapporteurs 
Dr. David Delgado, USA;lD/Guinea, chairwan 
We agonized ever t he  f a c t  t ha t  deve lop i~g  countries a r e  mot m r e  able  
t o  take the decisions t ha t  they ought vithout assistance.  Not surpr is ingly,  
therefore,  discussions came back time and again t o  training-not j u s t  farmal 
The impact stud;les show that training a majer W i t  and was 
appreciated, The groltp recogabed that d m l g p h a g  couptry trai- insti-  
tutiozts have h p m v d  what they hawe t o  offer. Therefore, AID & a d d  not 
automatically thhk QE the U,S, f o r  t r a i n h g ,  
There was scy9port f o r  t h e  props& ftmd f o r  t ra idq warelated t~ 
spec i f i c  p ro j ec t s  ( s ta f f  seedy for p m j e t t s ) .  Bppareatly, t he re  fs a maXl 
fund f o r  t ra in ing  trP Africa--but it is said t o  be ~~efally i;eadeqygte. 
Again, it  need net  n ~ ~ . e s s a r i l y  be formalized t ra in ing  a d  not aecessar i ly  
i n  t he  U,S, 
The grmp recsgnizgd tha t  AXD must be f l ex ib l e  i n  its apprtmzla t o  
supporting developing cvuatries,  In comatries Flfth the  - l e a s t  developed 
ag r i cu l tu r a l  research systems, aay project/prqpsm m s  t h e  a " c r i t i c a l  
mass" to meet its gods. This includes persomael, facr i l i t ies ,  a d  maage- 
ment capabi l i ty  (sendor and junior) .  
The iast i tuticbn t o  be marported met be care fu l ly  selected. It mist 
be part  of the overal l  system a d  set off its own. There must also be 
counterparts, with 8-2 chame t h a t  they can carry on the  work s t a r t ed  
lander the  prcject .  The moye developed systems are,  by defindticw, more 
able  t o  iden t i fy  t h e i r  am needs and who aad what they want by way of 
projects  conml tan ts  and technical  ass is tance. Th i s  it3 t o  be encouraged. 
Tectmical cooperation among developtng couatr ies  (tc/dc) should be 
encouraged and * ~ s s i b l y  to be b u i l t  i n t o  projects.  
There is a need t o  help c m a t r i e s  come t o  terms whth t h e i r  aon otgaab- 
zat ional  needs. AID should not always be looking for  "quick f i xe sn  by 
duplicating i n s t i t u t i ons ,  o r  by having short-term p t e j ec t s  rara by co~ul tawnts .  
I n  t h i s  regard, AID should iaclude lecd personnel on project  design 
teams, and should leok f o r  s k o r ~ ,  manageable projects.  
Because there  is often d i f f i e a l t y  i n  get t ing hat-cotra t rp  ramitmeat  
t o  ensure continued funding, t he  project  should be designed with the  
poss ib i l i ty  f o r  a few quick r e su l t s ,  however small, as an indaceaaent t o  
the  pelitcy makers. Projeat s c i e n t i s t s  end rearangers should be selected 
with t h i s  i n  tnind. People should be conssious of the meed t o  "sellw the  
project .  
Projects  meet4 aa  ongoing review of t h e i r  objectives la terns af 
perceived need and what is sens ib le  i n  t he  con tee .  
Thc moderator, Dr. Rcig Jobsoa, MDm, aoted that crae pemas ive  theme is 
the vahe oh trainjw, USiBU) does wpt epcotirage de- training a t  present ,  b u t  
i t  should, (ke prrpblein for USAID i s  t h a t  it caaamt traia people in developed 
amatries o t h e r  than  t h e  O,S, But traicing ia t h e  V.S. causes d i f f i c u l t i e s  for 
preaple frem aoa-EPmglish-speaking csu~tries, Wgeningea (Netherlarads), f ~ s  ex an^ 
ple,  has better facilities f o r  t r a i n e e s  frm ci*rmlq%stg couatries than mast 
p laces  la  the V.S. It was acsted t h a t  AID is c u r r e n t l y  reviewing its p l i c y  oa 
t rai-. 
Developing ciaantries should be used as mch as posslbLe iar t r a i n i n g .  
W h e r  technique t h a t  makes Ph.D. t r a i n i n g  more r e l evaa t  is t o  have t h e  
c a d i d a t e  do h i s  t h e s i s  a t  home. T i t l e  X I 1  s t rengthening g r a s t s  should make 
i t  poss ib le  for V.S. u a i v e r s i t i e s  t o  provide =re re levant  t r a i d n g  f o r  
s t u d e n t s  from developing coun t r i e s ,  
Colsweats frem t h e  f 1-r 
--A survey of 100 World Bank p r o j e c t s  i n  Afr ica  t h a t  had research  compments 
wcovered few successes. The time f a c t a t  was t h e  maio pr 3bilers. Technology is 
t h e r e  o r  wt, and t h i s  should determine whether i t  is a research o r  development 
projec t .  The mbx was successful  o d y  when t h e  research was done and t h e  pro- 
j e c t  only ha8 t u  do adaptive research,  and when f i r e f  igh t ing  type research was 
included . 
--In Tanzania, t h e  regional  development p r o j e c t s  have taken people out  of 
t h e  National Commdity Program, 
--AZD's tendency t o  m v e  away from s e c t o r  programs t~ p r o j e c t s  l eads  t o  host- 
country problems. The hos t  coun t r i e s  have t o  put up rnrch nroney and people, 
e t c .  There is time wasted meeting a l l  doaars. There a r e  needs f o r  csumter- 
p a r t s  and cur ren t  expenses. 
--Research has  been successful  i n  s e l l i n g  i t s e l f .  It has grown exceedingly 
f a s t .  The m a e y / s c i e n t i s t  r a t i o  i n  Afr ica  is f a r  above Asia. It is 
n o t  always an  unmitigated good. Agr icu l tu ra l  s c i e n t i s t s  have a responsi- 
b i l i t y  t o  say  when th ings  do not  work. There are ~ o t  going t o  be a l o t  
of add t t iona l  resources  i n  t h e  fu tu re .  
--The nmnep/scieat is t  r a t i o  is high i n  Afr ica  because t h e  r a t i o  of e x p a t r i a t e e  
t o  l o c a l  s c i e n t i s t s  is high. Money f o r  research has expanded rap id ly ,  but 
p a  cannot do resea rch  without s c i e n t i s t s  and t h e r e  s t i l l  a r e  not  emugh 
e c i e n t i s t s .  Mexico has 250 persons with M.S. and Ph.D. degrees.  That is 
enough f o r  Guatemala's a g r i c u l t u r e  but no t  f o r  Mexico's. Eighty percent  
of the  e c i e n t i s t s  i n  less-developed coun t r i e s  a r e  i n  8 countr ies .  There 
j u s t  is R O ~  m c h  mney going i n t o  i t  a t  t h e  moment. Research i e  a cheap 
f o r  t h e  country; i f  i t  ean a f fo rd  an  a i r l i n e ,  It can a f fo rd  research.  
--How da research  i n s t i t u t e s  choose s o c i a l  s c i e n t i s  ts f o r  a g r i c u l t u r a l  
research? Rural s o e i ~ l e g y  h a  l i t t l e  t o  o f f e r  &ad t h e  an th rope leg i s t s  
sad e o e i o l a g i s t s  who are chosen usual ly  a r e  of low qua l i ty .  
Dr.  Curtis  Farrar ,  AIIbm, msderator; Dr. V e m a  %&tan, Ualv, of XLnaemta; 
Dr. Floyd W i l l i a m s ,  ISNAR; D r .  Jsh3 Mmp, FA0 
Dr. James K. McDernrott, D J W ,  rapporteur 
DT. Farrar  obsemed t h a t  several elements ca ld  be l l s t e d  as a e a ~  
dimensions, including some "oldn mew dhens ioas ,  such as iastitv&ic9n 
building, t h e  decelerating growth of lnves t m e a t  i n  int eraa t ioaa l  csaters, 
increased i n  i n t e r e s t  i n  (ad i n  some cases s u p p o r t  o f )  nat isna3 researcfr 
system development, increased domr col laborat ion i n  matima1 system 
support, increased i n t e r e s t  i n  understanding t he  farmer, the need foa: a 
new look a t  t r a in ing  programs, and t he  need f o r  and c-gtraent t o  a long- 
term approach, W e  may see  other  new dimensions, such as i n t e r e s t  i n  cash 
crops f o r  t h e  small farmer, nu t r i t i on ,  and ro l e  of t he  p r iva te  s ec to r  l a  
technology inaovation. 
Dr. Ruttan commented t h a t  while successful  research ptejecrs caa be 
found, successful  research programs and nat ional  systems a r e  rare. This 
is a c r i t i c a l  period; unless some badly needed r e f o m s  a r e  made i n  t h e  
s t ruc tu r e  of in te rna t iona l  assistance,  fu r ther  resource t r ans f e r s  f o r  
ag r i cu l t u r a l  research may be counter productive. The pr iva te  f ouadations, 
which provided ea r ly  leadership,  have a l l  but abaadoned t he  f i e ld .  AID 
i t s e l f  has seen its technical-professional capacity erode t o  t he  poina 
tha t  i t  can only provide the  bureaucratic function, and its resources have 
been sh i f t ed  t o  support p o l i t i c a l  r a the r  than developmental objectives.  
In ternat ional  development banks a r e  emphasizing ressurce t r ans f e r  ra ther  
than programs, and i n  many cases t he  development of f a c i l i t i e s  is out- 
s t r ipp ing  the  growth of capacity t o  use t h e  f a c i l i t i e s .  The in te rna t iona l  
ag r i cu l t u r a l  research centers  have already accomplished the  dramatic 
advances and w i l l  be faced with more munuane achievements from now on, 
A d is turbing phenomenon is the cycle of r i s i ng  nat ional  research 
capacity, r esu l t ing  from donor a c t i v i t y ,  followed by s e t l a u s  deteriota-  
t ion.  Donors need t o  ask i f  t h i s  problem is re la ted  t o  t h e  way they do 
business. It may be t h a t  the  donor project  system providzs perverse 
incentives t o  the  leaders of national  systems. Donors a r e  o f t ea  e a s i e r  t o  
deal  with than nat ional  f inanc ia l  sources, and t h i s  dimmicages research 
leaders from building t he  p o l i t i c a l  support e s sen t i a l  f o r  a sustained 
program. The p o l i t i c a l  systems of most countries a n n o t  be re l fed  on t o  
turn aut  "good" people, It can be r e l i ed  on t o  t u rn  out ambitious indi- 
viduals,  and ambtt ious individuals  respond t o  organized pressure. Resear oh 
managers have t o  l e a rn  t o  marshall p o l i t i c a l  support. A few nat ional  
managers have done so. 
When we evaluate our o m  projects ,  instead of the  e f fee t iveaess  ~f 
the  system, we must ask i f  we a r e  providing t h e  incent ives  fo r  cor rec t  
ac t ion.  Project deeisions need t o  be made by the  e r i t e r i a  of the  nat ional  
system, not by those of t he  donor system, 
There mid be ~ p p o s i t i o n  t o  thLs s t ra tegy,  flewlag ch i e f ly  from the 
l o s s  of iden t i ty  of donor c ~ ~ t r i b u t i o a s .  Hwever, t he  fee l ing  of frustra- 
t im and t h e  &ace it mid work a r e  forces in f a w r  of a res t ructur ing.  
Dr.  W i l l i a m s  sa id  t h a t  i f  gsvemmeots a r e  t o  support research, there  
must be a p o l i t i c a l  base 06 people w b  benef i t  from it. Research erganlza- 
t i ens  can help by prmiding iaforaeation and by makiag the  research preductive. 
A.l.1 research takes t ime-wen quickie e f f o r t s  t o  borrow technotogy-and 
mst donors do not l i k e  t o  give very mch time. 
Research systems a l so  need t o  have an i n t e rna l  f a c i l i t y  t o  develop 
t h e i r  own personnel. 
The CGIAR experience has provided some lessons regarding the  value of 
continuity and maintenance of funding, the  value of periodic re-planning, 
and the ut i l i t y  of external ,  formalized reviews. The donors who make up 
the  CGIAR t r e a t  t h e i r  national e f f o r t s  d i f fe ren t ly ,  however. They expect 
too mch too soon, They need t o  apply to aa t ions l  e f f o r t s  what they have 
learned from the  CGIAR. 
A Consultative Group f o r  National Agricultural  Research (CGNAR) could 
have an impact on national systems comparable t o  tha t  of t he  CGIAR en the  
in te rna t iona l  centers. With a five-year planning horizon and a twci-year 
plan of work t ha t  was continually ro l led  forward, a l l  ac tors  would have a 
basis f o r  commitment. Donors could set some minimum requirements, such as  
linkages, f a c i l i t i e s ,  and the  l i ke .  The CGNM would consist  sf two national 
leaders (one from research and one from planning) plus one representative 
per donor. 
The CGNAR may need a group, probably in te rna l  t c  the  research system, 
t o  p rmide  infennation and analysis.  Donors w u l d  need t o  ind ica te  t h e i r  
intended level  of support f a r  enough in to  the  fu ture  t o  allow the mationel 
government t i m e  t o  adjust  t o  chaqes rrnd t o  provI.de a w u r $ t y  ef expee**- 
t ions. 
D r .  EZonyo remarked tha t  new dimensions in  research f o r  t he  less-developed 
countries a r e  of ten his tory f o r  the  moderately developed countries. FAOIUNDP 
Is plaming its am impact evaluation8 ef research, ch i e f ly  t o  teach themselves 
what w r k s  and *at doesa' t. R e s u l t s  w i l l  be made a v a i l a b l e  t o  o t h e r  
dmors ,  e s p e c i a l l y  where research  is a component of development pmjects. 
Third World g o v e m n t s  are g iv ing  inc reas ing  recogni t ion  t o  resear& 
as a tsol of development, aad t h e  investment is increasing.  It is mostly 
f o r  s a l a r i e s ,  m e r ,  and t h e  Lack of opera t iona l  funds m e a n s  t h a t  stme 
s a l a r i e d  people are not productive. Donors a r e  p i n g  t o  ?k involved in 
African camtries f o r  a long t ime  and need t o  consider  s e r i o u s l y  t h e  
providiag of s p e r a t i o a a l  expenses. A s  it is, &ma counterpar t  require- 
ments are exacerbating t h e  problem. &my governments s imr lv  cannot i n v e s t  
more than a r e  c ~ r r e a t l y  invest ing.  
Donors need t o  seek c m r d i n a t i o n  but  without col lus icn .  
FAO has experimented with t h e  use of n a t i o n a l s  as team leaders  of 
e x p a t r i a t e  teams, with some successes aad some f a i l u r e s .  The l e a d e r  of 
e x p a t r i a t e  teams o f t e a  is a n  impediment t o  i n t e g r a t i o n  of e x p a t r i a t e  teams 
because personnel o r i e n t  t h e i r  work and l o y a l t i e s  t o  him r a t h e r  than  
i d e n t i f  yiag with t h e  nar ional  system. 
Some regional  research has produced good r e s u l t s ,  but i t  is af t e n  beset  
with p o l i t i c a l  problems. Regional research  has no i n s t i t u t i o n a l i z i n g  
mechanism. Networks of researchers  from developing count r t e s  could be 
us e f u l  if the  country programs r e a l l y  are interdependent.  
One of the  major d i f f i c u l t i e s  i n  l inkage  formation is t h a t  of t e n  t h e  
d i f f e r e n t  e n t i t i e s  a r e  guided by d i f f e r e n t  ?hi losophies.  Research needs a 
spec ia l  s e c t i o n  t o  provide l i a i s o n  wi th  extension,  and extension is needed. 
One of the  reasons fctr t h e  heavy emphasis on b i l a t e r a l  a s s i s t a n c e  is 
t h e  d e s i r e  of some donors t o  maintain ties wi th  t h e  former colonies  and 
the d e s i r e  of ind iv idua l s  t o  keep working i n  coua t r i e s  i n  which they had 
pre-independence experience. 
C(~mments from t h e  f l o o r  
D r .  Madamba said t h e  r o l e  sf in ternat ionaJ  cen te r s  and regional  
organizat ions such a s  SEARCA are changing rap id ly ,  l a rge ly  as a r e s u l t  of 
increas ing capaci ty  i n  na t iona l  systems. There is a r o l e  f o r  t h e  i n t e s -  
na t iona l  a g r i c u l t u r a l  research  centers ,  but it w i l l  con t inua l ly  change. 
Massive t r a i n i n g  has been important i n  m t i o n a l  sys tem development. 
Donors need t o  he lp  coua t r i e s  r e t a i n  t h e i r  personnel. There is both 
e x p e r t i s e  and confidence i n  developing countr ies ,  and they could do mrch 
more with a little d a o r  help re%a&ri-irtg pe~se imel .  O p e r a t l ~ g  budgets 
do o f f e r  good epportunlty f o r  e f f e c t i v e  resource input .  
D r .  Bernardo s a i d  manpower supply and development should not  be 
ex te rna l  t o  t h e  na t iona l  system. Even with very t l g h t  a g r i c u l t u r a l  
budgets i n  t h e  Phi l ippines ,  t h e  Secre tary  & Agricul ture  s t i l l  invested 
heavi ly  iir manpower, even though educat iea  was i n  a s e p a r a t e  department. 
Many c a m t r i e s  would support D r .  Bu t t an t s  ideas-  In the Phi l ippines ,  
researchers  are g r a t e f u l  when donors nego t i a t e  with t h e  bovermnent to  
inc rease  commitment. And once t h e r e  is an i n t e r n a t i o n a l  con t rac t ,  it 
:ends t o  maintain s t a b i l i t y  even through changes i n  government. 
D r .  Coul ter  s a i d  t h e  weakness of develo3ing coun t r i e s t  research 
organiza t ions  r e f l e c t  general. weakness of t k i r  i n s t i t u t i o n s .  Can we-or 
even should we--convince developing coun t r i e s  t o  l i f t  researcfi appreciably  
above t h e  general  publ ic  s e c t o r ?  
The CGNAR is an idea  whose time is ripe--if w e  don't p ress  too  hard  
on t h e  governments of developing countr ies .  World Bank s t r u c t u r a l  adjus t -  
ment loans could be used t o  support i n s t i t u t i o n a l  reform. 
Retention of personnel ( e spec ia l ly  t h e  key program leaders  without  
whom programs w i l l  no t  move) is important. Donors have a r e s p o n s i b i l i t y  
and should be ab le  t o  help. 
Increas ing e f f i c i e n c y  of u t i l i z a t i o n  of inputs ,  which are g e t t i n g  t o  
be very cos t ly ,  i s  going t o  be a c r i t i c a l  problem i n  t h i s  decade. 
D r .  Chibasa sa id  l ack  of commitment t o  research i n  developing coun t r i e s  
is  sometimes due t o  resource  shortage.  I n  o the r  cases, i n  s p i t e  of t h e  
food s i t u a t i o n ,  coun t r i e s  do not  want t o  i n v e s t  i n  research,  f e e l i n g  t h a t  
extension is more important. D r .  Ruttan 's  idea of basing donor support on 
country commitment may work. Donors should z i so  coasider  l ink ing  food a i d  
t o  a commitment t o  research and using food-aid resourceq t o  support research.  
D r .  Finstrup-Andersen ?aid technologica l  change has been extremely 
e f f e c t i v e  i n  s t imula t ing  r u r i  growth, both i n  farm production and i n  
of f-farm a c t i v i t y ,  according t o  IFPRI research .  
Creating autonomous research e n t i t i e s  may build a r r i e r s  between t h e  
e n t i t i e s  t h a t  ought t o  be l inked.  
D r .  Liwerlga sa id  some donors have sponsored research p ro jec t s  t h a t  
a r e  too narrowly focused on conumdity technology. They need t o  look a t  
t h e  i n s t i t u t i o n a l  s t r eng th ,  e s p e c i a l l y  t h e  management, Most managers a r e  
ca l l ed  on t o  manage without any t r a i n i n g .  As they get drawn away from 
tneir profession,  they end up being n e i t h e r  very good s c i e n t i s t s  nor very 
good managers. I f  they l o s e  t h e i r  manager's job they a r e  a t  a disadvantage 
i n  re turning t o  sc ience .  
The autonomy o r  semi-autonomy of a research e n t i t y  does not al low i t  
t o  shed r e s p o n s i b i l i t y .  It s t i l l  has t o  seek f i n a n c i a l  support .  
~ r .  Williams sa id  t h e  so-called autonomous research e n t i t i e s  are 
never more than semi-autonornous. They o f t en  d r i f t  bask i n t o  the  na ture  sf 
a l i n e  agency, and support i s  always a problem. 
Great s i n s  i n  t h e  p roduc t iv i ty  of na t iona l  research  systems could be 
made wi th  s m a l l  improvements in management, What is needed are short-term 
t r a i n i n g  oppor tuni t ies ,  e i t h e r  in-counzry o r  i n  nearby coun t r i e s  wi th  
s i m i l a r  s i t u a t i o n s .  
Conclus ion 
D r .  F a r r a r  sa id  t h e . s t r u c t u r a 1  adjustment loans and t h e  use  of PL 480 
resources t o  s t imula te  research  uould requ i re  nego t i a t ion  and planning. 
But t h e  ideas  a r e  c e r t a i n l y  re levant .  
Emphasis i n  t h i s  s e s s i o n  on t h e  i n t e g r a t i o n  of research  and teaching 
has come as something of a su rp r i se .  An AID evaluat ion  s tudy  dismisses 
t h e  need t o  r e l a t e  research and t r a i n i n g .  Perhaps inc lus ion  of o the r  
experiences, such a s  t h a t  of Ind ia  would have led t o  d i f f e r e n t  conclusions, 
There is a growing a t t e n t i o n  t o  research. It is being discussed i n  
conferences now t h a t  a r e  f r e e  of p o l i t i c a l  cons idera t ions  and of tu r f  o r  
j u r i s d i c t i o n a l  b a t t l e s .  That is a good omen. 
Dr. Richart AID/W; 
Mr. S teven  Breth, IADS, and D r ,  Guy Baird, IA;DS, r a p p o r t e u r s  
d Blue, A I D / W ,  moderator;  Dr. Nple Brady 
& Dr , Joseph Wheeier, AIDJW 
Workshop overview 
D r .  Blue summarized t h e  purpose of t h e  workshop, 
1. The 1970's were a per iod of v igorous  expansion i n  investment i n  
i n t e r n a t i o n a l  a g r i c u l t u r a l  r e sea rch ,  though many n a t i o n a l  r e sea rch  i n s t i t u -  
t - ions s t i l l  have s e r i o u s  problems. The breakthroughs of t h e  Green Revolution 
r a i s e d  t h e  p r e s t i g e  o f ,  and support  f o r ,  a g r i c u l t u r a l  r e sea rch .  I n  a d d i t i o n ,  
t h e  va lue  of i n t e r d i s c i p l i n a r y  r e sea rch  was i n c r e a s i n g l y  recognized. 
2. The 1980's, however, appear  t o  he a per iod of conso l ida t ion .  
Gains i n  a g r i c u l t u r a l  p roduc t iv i ty  seem l i k e l y  t o  be only  incremental ;  
money is s h o r t ;  po l i cy  makers a r e  i n c r e a s i n g  p re s su re  f o r  achiev ing  prac- 
t i c a l  r e s u l  ts quick ly .  
Despi te  t h e  d i f f i c u l t y  of t h e  times, a good r e sea rch  base  has  been 
e s t ab l i shed .  Researchers  a r e  g iv ing  more a t t e n t i o n  t c  t h e  farm fami ly  and 
t h e  whole s o c i a l  and economic environment. Rut donor and h o s t  government 
d e s i r e s  t o  a i d  f a l t e r i n g  economies may t u r n  a t t e n t i o n  t o  improvement of 
expor t  crop product ion,  which might i n  some a r e a s  coqf l i c t  w i th  a focus  on 
food product ion by small  farmers .  
3. The changing out look  f o r  i n t e r n a t i u n a l  a g r i c u l t u r a l  r e sea rch  is 
,he context  f o r  t h e  workshop. The impact eva lua t i cn  s t u d i e s ,  which formed 
t h e  background f ~ r  t h e  workshop, went beyond a g r i c u l t u r a l  i n s t i t u t i o n s  t o  
address  t h e  whole a g r i c u l t u r a l  r e sea rch  system of cach country.  The 
a g r i c u l t u r a l  i n s t i t u t i o n s  themselves cannot c a r r y  t h e  whole burden of 
improving a g r i c u l t u r a l  product ivi ty-- they a r e  only p a r t  of t h e  r ec ipe .  
The p r o j e c t s  addressed by t h e  impact eva lua t ions  ranged from ones 
with c m s i d e r a b l e  success  t o  ones wi th  s e r i o u s  d i f f i c u l t i e s .  A major 
conclus ion  from t h e  impact eva lua t ions  a r e  t h a t  A I D  h a s  been an  e f f e c t i v e  
f o r c e  i n  f o s t e r i n g  innovat ions  i n  r e sea rch ,  in p a r t i c u l a r  i n  g e t t i n g  
r e sea rche r s  i n t o  c l o s e r  p a r t n e r s h i p  w i t h  farmers .  The s t u d i e s  a l s o  under- 
scored t h a t  e f f e c t i v e  a g r i c u l t u r a l  research  has a high and measurable 
economic e f f e c t .  
I n  successf  u l  a g r i c u l t u r a l  r e sea rch  a c t  i v i t  f es ,  s e v e r a l  common elements  
can he d iscerned  : 
-Strong host-government L M t m e n t  t o  and support f o r  research. The h a s t  
government should carefu,ly plsn its resear& agenda. A p ro l i f e r a t i on  
of projects  may be a symptom of l ack  of control. 
-A long-run perspective. There must be will ingness t o  s t a y  with a s t ra tegy.  
Agricul tura l  research pro jec t s  need ca re fu l  monitoring and management, 
aad per iodic  evaluation. 
--Clear policy goals  by the  host  government wfth respect t o  the  role of 
ag r i cu l t u r a l  research a c t  i v i t i e s  . 
--Involvement of al l  i n s t i t u t i o n s  tha t  make up t he  ag r i cu l t u r a l  research 
system, e.g., pclic? makers, farming c m m n i t y ,  aad in te rna t iona l  
organizations. 
--Appropriate policy. That is d i f f e r en t  from commitment . Proper po l ic ies  
ensure that ,  when new technolqgy is developed, the re  w i l l  be incent ives  
tha t  f o s t e r  adoption and inputs tha t  permit adoption. The need f o r  
appropriate policy, however, does not absolve the  research agenda 
from being relevant t o  t he  ex i s t ing  cons t ra in t s  and imperfections of 
the  economy. 
61 ?up repor ts  : 
How Can Agrl-ultural  Research Projects Maximize Impacts, Minimize Unintended 
Consequences, a d  Make Ef f ic ien t  Use of Resources? 
1. Pre-project ldent if ica t fon  and Planning Stage 
D r .  Vincent Cusmano, U~AID/Ecuador, and D r .  Budhoyo Sukotjo, 
Indonesia, rapporteurs 
D r .  Arnold Radi , USAID/Egyp t , chairman 
For the  sake of organization, the  group categorized i t s  r e s F n s e  i n  
terms of the  process  and the  content of t h e  pre-project phase of p ra jee t  
development. Within the  cont ext of the process, th ree  spec i f ic  a c t i v i t i e s  
were discussed: the  request, whether fcrmal o r  informal, f o r  ass is tance;  
the analysis  of basic s ec to r a l  problems and cons t ra in t s ;  and f i n a l l y  the 
formal presenta t ion and defense of a project  i den t i f i c a t i on  document. 
Although the request f o r  f inanc ia l /  technical  cooyerat ion by the  hoe t 
government often follows the analysis ,  ea r ly  engagentert and discussion 
between the  donor agency and the  host  country is parawrunt t o  t h i s  phase. 
A t  the  request s tage,  a j o i n t  e f f o r t  t o  determine commitment, govern- 
ment p r i o r i t i e s ,  and donor i n t e r e s t ,  is important. Equally important a t  
the request s t age  is an assessment of t he  human resources, cap i ta l ,  and 
ins  t i t u t  ion31 capac i t i es  involved. In the  analysis  phase, problem ldent i- 
f ica t ion ,  especia l ly  a s  i t  r e l a t e s  t o  farm-level cons t ra in t s ,  market 
i r d f i c i e n c y ,  and input  supply a r e  c r i t i c a l  a spec t s  of the  assessment. I n  
add i t ion ,  t h e  i n t e r f a c e  of research and policy a s  wel l  as general  a spec t s  
of nutritional and food p o l i c i e s  a r e  important v a r i a b l e s  i n  t h e  a n a l y s i s  
of t h e  p o t e n t i a l  p ro jec t .  The i s s a e  of "what is  i t  t h a t  we don't  know?'' 
was a l s o  discussed i n  an effor: cc c a l l  a t t e n t i o n  t o  t h e  neeC t o  review 
t h e  e x i s t i n g  knowledge b a s t  worldwide. 
In sum, the  group concluded t h a t  t h e  key ingredient  t o  p o t e n t i d  
p ro jec t  success a t  e a r l y  s t a g e s  of t h e  p ro jec t  development process is 
j o i n t  e f f o r t s  i n  a s sess ing  the  request  f o r  a s s i s t a n c e  i n  t h e  a g r i c u l t u r a l  
research  f i e l d .  
2. Projec t  Design and Prepara t ion  Stage 
D r .  Henry Miles, AID/W, and D r .  Ben Ngundo, Kenya, rappor teurs  
D r .  Edward Rice, chairman 
1. Research is a long-term process t h a t  r equ i res  long-term commitment. 
2. The s t r a t e g y  f o r  design must f i t  t he  na t iona l  objec t ives .  This  
mezns t h a t  t h e r e  may be country-specif ic  answers t o  country-specif ic  questions. 
3.  The s t r a t e g y  must f i t  the  hos t  government's p o l i t i c a l  s i t u a t i o n .  
4. Design must t ake  i n t o  account t h e  projec t  environment--taking a 
look a t  the  e n t i r e  context  i n  which the  p ro jec t  e x i s t s  (backward and 
forward i inkages) . 
5. Based on a n  a n a l y s i s  of the  t o t a l  environment of the a g r i c u l t u r a l  
research  system, t h e  design should i d e n t i f y  s t r e n g t h s  and c o n s t r a i n t s ,  
address  t h e  c o n s t r a i n t s  t o  t h e  extent  possible, and take  account of s t r e n g t h s  
and cons t ra in t s  t h a t  w i l l  no t  be changed during the  course of t h e  projec t .  
6. The p ro jec t  design should al low s u f f i c i e n t  t h e  f o r  d i scuss ion  
both i n t e r n a l l y  and ex te rna l ly .  The host  country may spend 6 months t o  a 
year  before a donor sees  it. This has implicat ions f o r  time, due t o  
sometimes a s t r a i n e d  h o s t  government capacity. Negotiat ions w i l l  have t o  
take place between a g r i c u l t u r a l  research and o t h e r  p a r t s  of government, 
between donor country mission and home o f f i c e ,  and between country and 
donor. 
7. The p ro jec t  design should be a s  co l l abora t ive  a s  poss ib le  t o  
a t t a i n  t h e  support of a l l  p a r t i e s .  
8. Since a g r i c u l t u r a l  research is a long-term endeavor and needs a 
steady source of funds, two design i tms should be considered: t h a t  
donors include f i l n d ~  f o r  operat ing expenses i n  project, aad &hat IneeMivee 
be bui l t  in f o r  na t iona l  governments t o  f i n d  sources of long-term sup,port 
f o r  t h e s e  increments t o  t h e  a g r i c u l t u r a l  research  system. 
9. A r e a l i s t i c  assessaent  of the  rasources t h e  hos t  country can 
provifie, e spec ia l ly  human resources ami operat ing funds, should be made 
during t h e  p ro jec t  design. 
1 .  The s t a f f  f o r  p ro jec t  design teams should be c a r e f u l l y  se lec ted  
so as not  t o  overburden t h e  design. 
11. Farming-systems research  may r e q u i r e  d i f f e r e n t  design considera- 
t i o n s ,  e.g., s t a f f i n g  of a m l t i d i s c i p l i n a r y  team, and, i n  view of t h e  
genera l  inexperience wi th  farming-systems approaches, e x t r a  thought and 
a t t e n t i o n  should go i n t o  planning p ro jec t s  t h a t  a r e  t o  use farming-sys t ems 
research. 
12. To t r y  t o  minimize unintended consequences while maximizing 
impacts, p ro jec t  designs should incorpora te  a n  adequate base l ine ,  modtor-  
ing  plan, and evaluat ion  plan,  keeping i n  mind t h a t  i t  is d i f f L u l t  t o  
d isaggregate  t h e  impact of any one projec t ,  but t h a t  t h e  s t rengthening of 
na t iona l  research systems can be shown t o  have b e n e f i c i a l  e f f o r t s  on t h e  
technology generat ion and t r a n s f e r  process. 
13. Research p r o j e c t s  should c-nt inue  an  informal a p p r a i s a l  of 
technology used i n  t h e  a r e a  i n  o rde r  t o  p ro jec t  a n  idea  of t h e  e f f e c t  of 
t h e  in t roduc t ion  of t h e  p r o j e c t ' s  technology. 
Also, we s e e  a r o l e  f o r  monitoring t h e  p ro jec t ' s  impact on t h e  research  
i n s t i t u t i o n  thaf  might have shor t - t  em consequences f o r  redesign. 
14. Pro jec t s  shonld be designed s o  t h a t  t h e r e  is f l e x i b i l i t y  i n  
implement a t  ion. P r ~ j e c t  designs a r e  i n d i c a t i v e  of t h e  way t h a t  imple- 
mentation w i l l  proceed, and while agreement on c e r t a i n  commitments is 
important,  a l l  t h e  d e t a i l s  need not  be seen a s  s e t  i n  cement. This  is an 
a rea  i n  which t h e  personnel involved w i l l  a f f e c t  t h e  decis ions  on changes 
t o  be made. 
3. Projec t  Implementation 
D r .  Floyd Williams, ISNAII, and D r .  H. Hasnain, Pakistan,  rappor teurs  
D r .  John Mullenax, chairman 
1. The d iscuss ion reached back t o  p ro jec t  design. L o j ~  :t t a r g e t s  
need t o  be r e a l i s t i c ,  a t t a i n a b l e  and r e l a t e d  t o  t h e  r e a l  world. Ind ica to r s  
of progress f o r  each sub-period of t h e  p ro jec t  should be incL,-d i n  t h e  
design. The i n d i c a t u r s  should be r e a l i s t i c  and revised  i f  necessary. 
Host-country personnel who a r e  t o  be responsib le  f o r  implementing t h e  
p ro jec t  must be involved i n  designing t h e  p ro jec t  and some may need t o  be 
t r q h e d  i n  management. 
2 .  A I D  mission personnel need t o  remember t h a t  t h e  h o s t  country 
(with o r  without ex te rna l  he lp)  I s  implementing t h e  projec t .  Conditions 
precedent should not  be used t o  put of f  d e c i s i o m  o r  d i f f i c u l t  i ssues .  
They of ten  s e r i o u s l y  i n h i b i t  o rde r ly  implementation. Hitches i n  imple- 
mentation may revea l  subs tant ive  i s s u e s  t h a t  must be addressed through a 
dialogue on pol icy  o r  process, thus  con t r ibu t ing  t o  t h e  development process. 
3. Pro jec t  design should be influenced more by t h e  implementation 
c a p a b i l i t y  of t h e  hos t  country than by t h e  t h e o r e t i c a l  cons idera t ions  of 
t h e  AID adminis t ra t ion .  P ro jec t s  a c q u i r e  appendages t h a t  i n h i b i t  t h e i r  
implementation. As p r o j e c t s  go through t h e  various c learance  processes i n  
AID/Washington, and each o f f i c e  looks at  them from its p a r t i c u l a r  viewpoint, 
they acqu i re  appendages t h a t  i n h i b i t  t h e i r  implemenation. Bangladesh h a s  
developed a p r o j e c t  implemertation document t h a t  responds t o  t h e  p ro jec t  
document, but t h a t  is r e l a t e d  t c  government procedures and uses government 
vocabulary. It may be a use fu l  m d e l .  
4 .  Training may need t o  be s t a r t e d  w e l l  before  o t h e r  p ro jec t  a c t i v i t i e s  
i f  t r a i n e e s  a r e  important i n  p ro jec t  implementation. A. pre-selected pool 
of persons who have been cleared by t h e i r  government t o  rece ive  t r a i n i n g  
may speed t h e  t r a i n i n g  process. 
5. Communication by projec t  implementors with s a t e l l i t e  i n s t i t u t i o n s  
of r e l a t e d  organiza t ions  may uncover oppor tuni t ies  fo r  mutual supporting 
a c t  ions. U. S . u n i v e r s i t i e s  can develop long-t erm r e l a t i o w  h i p s  with 
coun t r i e s  only i f  they have a funded base f o r  t h a t  function. 
4. Project  Management by A I D  
D r .  Guy B. Baird, rapporteur 
Mc. Emmy Simmons, chairman 
This group attempted t o  avoid addressing p ro jec t  design and implementa- 
t i o n  i s sues ,  but was not f u l l y  successful .  For example, i t  was f e l t  t h a t  
a r e a  development p ro jec t s  probably should not  be designed t o  inc lude  a 
research  component, p r i n c i p a l l y  because of the long-range nature  of t h e  
l a t t e r  r e l a t i v e  t o  achievement of ob jec t ivcs  of t h e  former. 
Af te r  reviewing t h e  r e s p o n s i b i l i t i e s  of missi-n-level p ro jec t  managers, 
t h e  group i d e n t i f i e d  t h r e e  major issues and made corresponding recommendations. 
1. AID ' s resources ( p a r t  ~ c u l a r l y  in-house t a l e n t  and opara t  ing expensee) 
must be marshalled t o  support p r a j e c t  managers i n  t h e  f i e l d .  Often managers 
f o r  country-level research p r o j e c t s  have i n s u f f i c i e n t  t echn ica l  experience, 
and thus  r equ i re  backstopping t o  do a n  e f f e c t i v e  job. They should have 
access  t o  t r a i n i n g ,  t o  t echn ica l  a s s i s t a n c e  ( including consu l t an t s ) ,  and 
t o  networku i n  research t h a t  permit them t o  draw on top  exper t i se ,  both 
wi th in  t h e  country and ex te rna l ly .  In regard t o  technica l  a s s i s t ance ,  
c l o s e r  r e l a t i o n s  should be developed between t h e  i n t e r n a t i o n a l  a g r i c u l t u r a l  
research  cen te r s  and t h e  mission--perhaps on a more formal baeie. 
2, Flex ib i l i t y  is the  AID project  manager's need; ways wrst be 
found (ma~agement options, redesign poss i b i l i t i e s ,  e t c  . ) t o  encourage it. 
Management of research is different :  there  is less need f o r  day-to-day 
interact ion,  more need for  awareness of quatlitative outputs. There is 
need t o  c r ea t e  an appropriate research atmosphere. 
Greater f l e x i b i l i t y  i n  management does not mean increased business. 
ALI appropr:'.ate management plan i s  called fo r  t ha t  is c l ea r ly  understood 
and supported by t h e  host  country. 
The host  government and AID need t o  careful ly  work out a mutually 
agreeable lmplemectation plan, and t o  rev ise  it as appropriate. 
A I D  must c l ea r ly  and cogently comrmnicate AID regulations t o  the  host  
country. The project  manager must use h i s  author i ty  i n  t h h  regard and 
not sh i rk  respons ib i l i ty  by re fe r r ing  impleasact decisions t c  higher 
levels,  including t o  AID/Washington. 
3. The approach t o  AID'S management of research projects  should be 
revised. 
The group did not categorical ly  endorse D r .  Ruttaa's proposal, but 
l i k e  i t s  general idea of less r ig id  management procedures. 
A I D  should more frequently jo in t  multi-donor arrangements f o r  management 
of research. I t  is ine f f i c i en t  and disrupt ive  t o  a country wnen several  
donors stake out spec ia l  areas  of i n t e r e s t  i n  support of research, and 
manage t h e i r  inputs without r e a l  cooperation. 
A I D  should move away from projectized,  fragmented approaches t o  
support of regional agr icu l tu ra l  research systems. Recognitima should be 
given t c  the  long-range nature of research, and the  corresponding need fo r  
long-term support. 
Emphasis should be given t o  support f a r  sound host-country research 
agendas and commitments, as  oppoeed t o  agendas generated by donor i n t e r e s t  
and percept ions. 
Project k n i t s r i n g  and Support 
Ms. Charlotte Suggs, A I I ) / W ,  and Dr .  Reuben Wani, Sudan, rapporteurs 
M r .  W i l l i a m  Nance, chairman 
There is a great  deal of overlap between project  management and 
project monitoring. Usually the  AID manager is responsible f o r  day-ta-day 
monitoring of funds and inputs inventory, and accordingly is best able t o  
perform overa l l  m n i t s r i n g  duties.  
It is  a l so  necessary t o  dis t inguish between monitoring and evaluatio-,, 
Too of ten,  evaluation is used as a monitoring tool .  Evaluation should 
show the  progress of project  toward meeting ob jec t ives  (as s t a t ed  i n  t he  
project  design) and should be performed r o u t i n d y ,  no t  more than twice 
during the l i f e  of t he  project .  Hodtor ing,  on t he  other  hand, should 
keep t r ack  of implementation (input/output inventory); and should be 
ongoing, Monitoring rent- should be periodic meetings of host-count?p 
managers and/or project  leaders and donor counterparts  t o  take s tock of 
implementation. E f fo r t s  should be made t o  arrange these  reviews so as not 
t o  dupl icate  t he  reviews already scheduled by host-country government. 
Host-country administrators and s c i e n t i s t s  
1. Hos t-country s c i e n t i s t s  and administrators shcnrld help  t o  see 
t h a t  repor ts  of monitoring reviews reach l eve l s  of t he  i n s t i t u t e  and 
government where plans a r e  made and funds al located.  
2. Hos t-count r y  administrators of ag r i cu l t u r a l  research should make 
sure  t h a t  t he  project  a s  being implemented coincides with nat ional  research 
objectives,  t h a t  funds commited by t he  goverrrment a r e  forthcoming, and 
t h a t  recurrent  cos t s  a r e  met. 
3. &st-country managers of p ro jec t s  can be mare ef f ec t i ve  when 
working tn the  project  a r ea  as opposed t o  a centro! f a c i l i t y .  
AID m i s s  ion administrators and ag r i cu l t u r a l  professionals 
(These suggestions apply t o  a l l  dcmors.) 
1. The AID adminis t ra tor  and the  AID ag r i cu l t u r a l  professional  
(project  manager) should pa r t i c ipa t e  t n  t h e  per iodic  monitoring review 
along with t h e i r  host-ceuntry counterparts, 
2. The donor professional  should be assigned, idea l ly ,  through the  
l i f e  of a project  (3-5 years) . Too of ten  hoe t-country project  personnel 
must adjust  t o  succession of th ree  o r  four project  managers, each wltb a 
d i f f e r en t  purview a& leve l  of competency. 
3.  The qualif  i ca t ions  of donor managers should be examined careful ly .  
Technical competency should be stressed.  Better research-oriented t ra in ing  
of mnagement prafessionals should be the rule :  genera l i s t s  may not  h o w  
how t o  handle c r i s e s  i n  research hplementation. Further, donor personnel 
should be able  t o  speak the  language and be fami l ia r  with its cuetms.  
Assignment of AID ag r i cu l t u r a l  prof ess ionals  should be based o- t he  appro- 
priateness af t h e i r  language s k i l l s ,  t r e i n h g ,  teehake1 speeh Lty, a d  
geographic experience t o  t he  ceuntry i n  questien. 
4. More AID profeseionals should w r k  a t  t h e  project  s i t e ,  r a ther  
than remaining a t  t he  mission. A t  a minimum, t he  A I D  maaager should be 
assigned t o  t h e  s a i e  l o c a l i t y  as h i s  host-country couaterpart  (and ae 
s t a t ed  previouely t h i s  counterpart should be i n  t he  f i e l d  where the  pro- 
j e c t  i s  being implemented, away from cen t ra l  headquarters). 
AID/Washington administrators and agr i c d t u r a l  p n f  ess ionals  
L. Project  support should be provided so as t o  ensure timely delivery 
of project  i n p u ~ s  ( t h i s  respons ib i l i tp  is  shared by AID missions). 
2. Ef for t s  should be made t o  bring AID and other donors together t o  
discuss issues (Implementation) both i n  the  US and elsewhere. 
3. AX3,'tJashington and the  missioas should be more f l e x i b l e  i n  
allowing time ext ens ions ccr meet implement a t  ion obj e c t  ives,  when the  
s i t ua t i on  warrants. 
4. Technical backstopping i n  AID/Washington should be by people -30 
a r e  famil iar  with the  country, i ts  problems, a?d t he  s p e c i f i c  research 
problem addressed by the  project .  
Representatives of other  donor agencies, consulting firms, un ivers i t i es ,  
in te rna t iona l  cen t e r s  
P , T l  the  paints p rwioue ly  ment toned ilj. regard t o  AIDfWashington and 
AID missions apply as w e l l  t o  t h i s  group. In addi t ion a l l  donors should 
pa r t i c ipa t e  i n  some type of hformat ion networking on ag r i cu l tu r a l  research 
implementation problems within the  countries and i n  the  regions where they 
a r e  a s s i s t i ng  i n  ag r i cu l tu r a l  research. 
6. &aiuat ion of Agricul tiara1 Research Pro l e c t s  
D r .  Jenn i fe r  Breu- ', DAI,  and D r .  John Liwenga, Tanzania, rapporteurs 
D r .  Joe Hartman, chairman 
The spec ia l  nature of research projects  places spec ia l  demands at t h e  
evaluation process. Evaluation requires  a t t en t ion  t o  severa l  d i f fe ren t  
aspects of project  implementation, with varying evaluation designs t o  
address innnediate project  concerns (such a s  delivery of inputs) ,  planning 
of fu tu re  project  a c t i v i t i e s ,  and fu ture  requirements f o r  program develop- 
ment. 
Research projects  have a dual goal: they seek t o  produce spec i f ic  
technological outputs as well a s  t o  develop the  i n s t i t u t i o n s  involved. 
Both a r e  long-term goals and t h e i r  accomplishment cannot always be ade- 
quately measured within t he  scope of t h e  project. 
Later  foli,w-up w a l u a t i o m  are necessary not c d y  t o  determine 
project  "successrU but a l so  t o  provide t he  broader policy guidance not 
a t t a inab le  through standard project  evaluations. 
Research progress can only be measured adequately through sustained 
evaluation w e r  time. One-shot evaluations a r e  ineffective beeauee per- 
spective on researeh progress eannot be gained i n  euch a se t t ing .  
Evaluations must focus on process a s  w e l l  as output t o  iden t i fy  
needed adjustments i n  project  implementation. 
Research pro jec t s  require  specia l  technical  competence t h a t  may ?x 
lacking i n  t he  donors a s  w e l l  as  t he  host-country i n s t i t u t i ons .  This 
complicates evaluation a s  w e l l  a s  project  design and management. 
Par t i c ipa t ioa  by host-country seprsserxatives,  AIDImission personnel, 
AID/Washington managers, and outside e x r a t s  is  c r i t i c a l  t o  evaluation 
success. Host-couniry pa r t i c ipa t i o r  is e s sen t i a l  f o r  meaningful evaluation, 
desp i te  the  p o l i t i c a l  and technical  d i f f i c u l t i e s  t h a t  t h i s  may pose. 
Effective AIDIWashington p6iXicipation is hampered by t h e  mismatch between 
personnei' s technical  s k i l l s  and administrat ive duties.  Inappropriate 
team composition frequently reduces e v a l a t i o n  effectiveness,  with team 
members lacking necessary technical  exper t ise ,  developing-country experi- 
ence, or  language s k i l l s .  
Project design i s  the most c r i t i c a l  f a c to r  i n  achieving an e f f ec t i ve  
evaluation program, The design of the  project  i t s e l f  is more important t o  
evaluation than t he  design of evaluation per  se.  Without f l e x i b i l i t y  i n  
t he  project  design, evaluation is mch  less effect ive:  the re  is l i t t l e  
point i n  recommending changes i n  a research program i f  the project  design 
does not have su f f i c i en t  f l e x i b i l i t y  t o  permit such mid-coursu correct ions  
without a major redesign e f fo r t .  The project ' s  ins  t i t a t i o n a l  placement 
a f f ec t s  the  wil l ingness of host-country o f f i c i a l s  t o  pa r t i c ipa t e  ac t i ve ly  
i n  evaluation and i n  the  project  i t s e l f .  
The evaluation program design should consider not only the  type and 
scheduling of evaluations, but a l so  the  methodology t o  be used, t he  com- 
posi t ion of t he  team, and the  necessary pre-evaluation preparation. 
Project information systems must be established from the  beginning of the  
project  i n  order t o  provide the  raw mater ia l  f o r  evaluation a s  w e l l  as 
project  management. Data cannot be gathered by the  team unless  adequate 
preparation is made. 
The evaluation team must receive an adequate o r ien ta t ion  p r i o r  t o  
departure. This requf r e s  the  development of an  improved evaluation method- 
ology f o r  ag r i cu l t u r a l  research and su f f i c i en t  pre-evaluation br ie f ings  i n  
t h i s  methodology, t h e  goals of the  evaluation, and the  spec i f ics  of t h e  
project  involved. 
Project t a rge t s  should be r e a l i s t i c .  Overly o p t h i s t i c  t a rge t s  make 
useful  evaluation m r e  dif  f i c r ~ l t  and exacerbate t he  antagonisms inherent  
i n  walua  t ion. 
Finally,  evaluation is  not an unmitigated good. Evaluations can be 
disrupt ive  and d iv i s i ve  a s  well as eonstruet  ive. This i e  pa r t i cu l a r l y  
t r ue  a e u  w a l u a t i a n  s t a f f  members do not have su f f i c i en t  background t o  
judge project  achievements o r  when evaluators succumb t o  t h e  temptation t o  
make recomrrrendations about matters outside t h e i r  areas  of competence. The 
g rmp  makes f i v e  recommendatlone t o  increase  t h e  ef f eetivenees of evaluation: 
1. Hos t-country representat ives  must be included i n  every walua t 3 oq, 
Wherever possible t he  team leader should be drawn from t h e  host  countr;.. 
2. Project design should es tab l i sh  amechanism f o r  sustained evaluation 
a t tent ion.  This may take the form of a peer review committee drawn from 
host-country, AID,  and o ther  sources. It may also take the  form of a 
contracted informal arrangement permitting a core group of individuals t o  
be involved i n  several  evaluations over time (regardless of t h e i r  i n s t i t u -  
t i o n a l  location). This continued overview would increase both the  value 
of the recommendations made and t h e i r  acceptabilis:y t o  project  s t a f f .  
3. Research projects  nust be more f l e x i b l e  so  that ,  where evaluations 
i den t i fy  change, these can be incorporated with l i t t l e  d i f f i c u l t y  i n t o  
project  implementat ion. This implies the need for  greater  decentra l izat ion 
of project control  t o  allow the AID mission and host-country managers t o  
respond co-atructively t o  evaluation. The research process does not 
permit complete planning, but requires a f l e x i b l e  response t o  opportuni- 
ties as they a r e  ident i f ied.  
4. Research evaluation requires an e x p l i c i t  methodology and a care- 
f u l l y  developed plan t o  guide team performance. The overa l l  guidelines 
f o r  such walriat ions shon?-d be r w i s e d  and made more avai lable ,  but t h i s  
does not obviate the  necessity for  t a i l o r ing  t h i s  design t o  spec i f i c  needs 
and f u l l y  briefing teams on the  job expected before they go out. 
5 .  Donor competence must be strengthened as well a s  host-country 
capacity. A I D ' S  corps of technical o f f i ce r s  needs immediate a t  tent  ion. 
The needs of i ts  members must be recognized. OR the  one hand, they des i re  
t o  use t h e i r  technical  s k i l l s ,  but AID nei ther  makes use of these nor 
provides si f f  i c i en t  opportunit ies t o  maintain specialized s k i l l s ,  On t he  
other  hand, jobs require a,dminis t r a t  ive and management a b i l i t i e s  f a r  which 
t he  technical  o f f i ce r s  have received l i t t l e  t ra ining.  
7. Socio-economic and P o l i t i c a l  Context i n  Which Agricultural  
Research Systems Operate 
D r .  John Cropper, 0 1 ,  rapporteur 
D r .  David Delgado, U~AID/C-uil.nea, chairman 
The p o l i t i c a l  considerations involved i n  t he  development and apprmal  
of projects--matters t h a t  can never be included i n  t he  project  i dea t l f i ca t i an  
document o r  project  paper--are the  c r i t i c a l  fac tor  i n  the  conception and 
b P ~ t h  of may prejeets, a d  they are of ten fergot ten a r  reversed S. er 2 
years l a t e r .  Since they a r e  not recorded, they cannat be taken i n t o  
account i n  the evaluation o r  impact s tudies ,  t o  t he  disadvantage of the  
project  technicians and the  host country. "Pol i t ical"  considerations a r e  
not going to  disappen-, hut the assumptions column In the  log frame, as  
well  as  the conditions precedent t o  the  covenants ought t o  be so  wr i t t en  
t h a t  t he  project has some chance of being implemented. A systems approach 
t o  agricul tsra: research would great ly  a s s i s t  i n  t he  formulation of a 
sensible  log frame. Forward and backward linkages a r e  pa r t i cu l a r l y  rele- 
vant f o r  t he  "assumptionsn column. 
Concern was expressed w i t n  AID 'S  project  review- and approval process, 
i n  t h a t  p ro jec t s  continue t o  s l i p  through tt n t  are not  impleaentable. 
There should be high qual i ty  technical  guidance i n  the  approval process. 
T t  i s  l i ke ly  t h a t  long-term commitments, i f  only i n  pr inciple ,  t o  
ag r i cu l t u r a l  research programs w i l l  be mote acceptable a t  t h e  p o l i t i c a l  
and technical  level  t o  host  countries.  But i n  order f o r  t h i s  t o  be accepta- 
ble to ,  and manageable by, A I D  the re  must be a r a t i ona l  ag r i cu l t u r a l  
research program with assigned p r i o r i t i e s  and de f in i t e  goals. AS13 is 
urged t o  work with donor agencies, ISNAR, and regional  agencies t o  make 
t h i s  a r ea l i t y .  Tunding can continue t o  be on a project  basis ,  within 
t h i s  overa l l  framework. 
With long-term approval, i n  pr inciple ,  projects  could have 3- or 
5-year cu tof f s  based cn the  r e s u l t s  of an in-depth technical  review. 
Although a socio-economic ana lys i s  is included i n  t he  project  design 
and is sometimes a par t  of t he  project  i t s e l f ,  the re  should be, even i n  
r e l a t i v e l y  basic ag r i cu l t u r a l  research projects,  a socio-economic cumpsnent 
--the nature  of which w i l l  depend on the  type of research. This sheuld 
help  t o  keep the  research s c i e n t i s t  down t o  earth. - 
Finally,  research s c i e n t i s t s  should be conscious of the  need t o  
demonstrate ear ly ,  v i s i b l e  r e s u l t s  i n  order t h a t  t he  minis ter  of agri-  
cu l tu re  need not "stand naked" before t he  minister  of f inance when t he  
ag r i cu l t u r a l  research budget is being discussed. 
Responses from AID Leaders 
D r .  Jcseph Wheeler underscored the  importance of the  pol icy dialogue. 
It must be recognized t ha t  ag r i cu l t u r a l  research operates In  s p a l l t i c a l  
context. Unti l  the top p o l i t i c a l  leaders of a country pay a t t en t i on  to  
agriculture--through correct  po l i c i e s  and f inancial  support--riot web ean 
come out of the  ag r i cu l t u r a l  sector .  Sometimes agr icu l tu re  is regarded as 
a great  COW t o  be milked but not  fed. There needs t o  be t he  r i gh t  Mnd of 
commnication with p o l i t i c a l  leaders--commnication t h a t  cap~wree t h e i r  
a t t en t ion .  
Another important area is research cooperation acrose borders. The 
in te rna t iona l  ag r i cu l t u r a l  research centers a r e  fcmterlng t h i s  t o  an 
extent. But there  should be mere. Q w  etiesureghg e q % e  is the  Sahd 
where m i n h t e r s  a r e  ta lkiug to ministers,  l inking research and development 
a c t i v i t i e s  i n  eommn a g r i c d  t u r a l  zones. 
Final ly  D r .  Wheeler noted t h a t  AID/Washington is sympathetic t o  the  
idea of commitment of i n t e r e s t  f o r  long-t em pr s j ec t s  o r  ideas. 
D r .  Nyle Brady obsemed tha t  a comuon theme of the  workshop was the  
e s sen t i a l i t y  f o r  t he  donors t o  understand host-country desi res  and t o  do 
what they want. But there  is a divergence within developing countries 
about what is wanted. The s c i en t i s t s ,  agr icu l tu ra l  leaders, and p o l i t i c a l  
leaders of t he  developing couatr ies  tend t o  see problems from d i f f e r en t  
vantage points. AID needs be c l ea r  about which groups it is working with. 
A second important theme was t ha t  continuity of persoanel-both donor 
2nd host country-is important. One of t h e  s t r e n g t h  of t?ie in te rna t iona l  
ag r i cu l tu r a l  development centers is t h e i r  s t a f f  s t a b i l i t y .  
On t h e  project  approach t o  agr icu l tu ra l  research, D r .  Brady remarked 
t h a t  ag r i cu l tu r a l  research projects  cannot be organized and managed a i f  
they were a road building project .  Moreover agr icu l tu ra l  research projects  
should not created i n  isolation-they should be a un i t  i n  a l a rge r  scheme. 
Finally,  D r .  Brady called fo r  moving more individuals who have reseirch 
backgrounds o r  i n t e r e s t s  in to  decision-making posi t  ions i n  AID. 
XI. AFTER DINNER ADDRESS 
June 14, 1982 
D r .  Nyle Brady 
Senior Assistant  Administrator 
Science and Technology Bureau AID/W 
D r .  Brady began by r e f e r r i ng  t o  the exceptionally rapid ag r i cu l t u r a l  
gains developing countr ies  such a s  India and Indonesia have made s ince  the  
1960's. The primary causes, he said,  were research-based technology, such 
as the new wheat a d  r i c e  va r i e t i e s ,  and the  establishment of sound po l i c i e s  
and necessary in f ras t ruc ture .  With adverse po l ic ies  and inadequate infra-  
s t ruc ture ,  Dr .  Brady observed, new technology is unl ikely  t o  have m c h  of 
an  impact. On t h e  other  hand, t he  development of b e t t e r  technology of ten 
provides an impetus f o r  imprwing po l ic ies  and in f ras t ruc ture .  
Turning t o  AID's  r o l e  i n  ag r i cu l t u r a l  research, D r .  Brady deplored 
the  notion t h a t  su f f i c i en t  new technology is avai lable  t o  developing 
countries and t ha t  it merely has t o  be applied. While adaptation and 
extension of ex i s t i ng  improved technology have g r ea t l y  increased y i e ld s  i n  
many countries,  t he  ck1llenge of increasing ag r i cu l t u r a l  productivity 
under adverse agro-ecologiral conditions, such as prevai l  i n  large  a reas  
of the  developing world, has  yet t o  be m e t .  Said Dr .  Brady, "To put it 
bluntly,  we have tackled only the  easy problems so far." Moreover, even 
i n  better-endowed regions, population pressure w i l l  i n  t he  fu tu r e  force  
farmers t o  cu l t i va t e  marginal land more intensively ,  and productive tech- 
nology is needed f o r  such areas. 
AID should continue t o  support t he  development of technology f o r  t he  
poor farmers of such regions. Moreover, rapid changes i n  biological  science 
taking place i n  developed countr ies  may have s i gn i f i c an t  implications f o r  
agr icu l tu re  i n  developing countries,  and AID has a respons ib i l i ty  t o  make 
su re  t ha t  LDCs share i n  the  benef i ts  of these technologies. 
D r .  Brady s a id  t h e  aim of t he  A I D  ag r i cu l t u r a l  program is t o  he lp  
developing countr ies  increase t h e i r  a b i l i t y  t o  feed themselves and the  aim 
of the  AID's e f f o r t s  i n  ag r i cu l t u r a l  research is t o  he lp  developing countr ies  
build the  capacity t o  do a l a rge r  share  of t h e i r  own research. Dr .  Brady 
out l ined three  s t eps  t h a t  would improve the  impact of AID'S support f o r  
ag r i cu l t u r a l  research. F i r s t ,  the  nature and qual i ty  of research now 
under way with A I D  support should be c l a s s i f i ed  more precisely.  Second, 
p r i o r i t i e s ,  by s ec to r  and geographic area,  need t o  be a e t  f o r  the  e f f i c i e n t  
use of AID'S f i n i r e  f i nanc i a l  and human resources. Third, AID should f ind  
the  best  procedures f o r  achieving the  p r i o r i t y  goals, and should draw e~ 
s c t e n t i s  ts and planners f tom developing countr ies  fo r  advice. 
On the subject  of A I D  research projects ,  D r .  Brady discussed several  
c r i t i c a l  issues.  He sa id  t ha t  the  time horizons fo r  research projects  may 
be too shor t ,  and thus place excessive s t r e s s  on the  achievement of quick 
r e s u l t s  t o  t he  detriment of more s ign i f ican t  r e su l t s  t h a t  may take longer 
t o  bring about. The project  approach encourages t h i s  tendency; a b e t t e r  
m i x  of projects  and programs would hp rove  the  balance between short-term 
r e s u l t s  and long-term r e su l t s ,  which a r e  l i ke ly  t o  have a more l a s t i ng  
e f fec t .  
Anather need is closer  a t t en t ion  t o  farm-level cons t ra in t s  and condi- 
t ions ,  so  t ha t  A I D  support could be concentrated on research t ha t  helps 
t he  most neglected members of society.  
Final ly ,  collaboration by regional groupings of countries should be 
fostered by AID. Regional networks can be an important t oo l  i n  ra i s ing  
nat ional  research capaci t ies ,  D r .  Brady said.  
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Xerox I n t e r n a t i o n a l  Center f o r  Training and Management 
Leesburg, VA 22075 
Sunday, June 13 
P a r t i c i p a n t s  a r r i v e  Washington, D .C . 
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7:OO - 8:OO AM 
8: 3 0  
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o Int roduct ion  t o  Work Groups F. C. Byrnes, IADS 
Work Groups Meet 
Break 
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o Reports of Work Groups F. C. Byrnes, 1AI)S 
o "Why Evaluate AID-Sponsored Twig Johnson, ATDN 
Agr icu l tu ra l  Research?" 
Lunch 
Tuesday, June 15 
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1o:oo 
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"Technology Generation and Transfer" 
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Informal Reception 
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Speaker: Nyle Brady, Senior Assistant  Administrator 
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O Impact of Research on Development" 
E. Walter Coward, Cornell University 
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o David St einberg , AID/W, Discussion Leader 
o Reports of Work Groups 
Dinner 
Panel: "Trahlrlg f o r  Farming Systems Research" 
-
Donald Winkelman, C I W T ,  Moderator 
Bede Okigbo, I I T A  (Nigeria) 
Winter Chibasa, Dept. of Agriculture, Zambia 
Fernando Bernardo , Visayas S t a t e  Cellege of 
Agriculture (Philippines) 
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Wednesday, June 16 
7:OO - 8:OO AM Breakfas: 
Plenary Session 
''Ins t i t u  t ional  and Management Issuesw 
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''Macro Policy Issuesn 
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Fmmy Simmonc, AID/W 
Work Groups Meet 
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Twig Johnson, Discussion Leader 
Work Group Reports 
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Panel: "New D i m e n s  ions i n  National Agr icu l tu ra l  
-
Resear chl' 
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Vernon Rut t an ,  Univers-ity cf Minnesota 
Floyd Williams, ISNAR 
John Moayo, FA0 
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8: 30 Work Groups Meet 
9 : 4 5  Break 
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Plenary Session 
Richard Blue, Discussion Leader 
o Reports of Groups 
o Recommndations 
o Agency Response 
o Ad jourmneot 
Buses depart for  Washington, D.C. 
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Project ~vaiuations (may-1982) PN-AAJ-611 
Impact Evaluations: 
No. 2: Kitale Maize: The Limits of Success ( ~ a y  1980) 
PN-AAH-723 
No. 14: Central America: Small Farmer Cropping Systems 
(December 1980) PN-AAH-977 
No. 27: Korean Agricultural Research: The Integration of 
Research and Extension (January 1982) PN-AAJ-606 
No. 30: Guatemala: Development of ICTA and Its Impact on 
Agricultural Research and Farm Productivity (February 
1982) PN-AAJ-178 
No. 33: Food Grain Technology: Agricultural Research in Nepal 
(May 1982) PN-AAJ-614 
No. 34: Agricultural Research in Northeastern Thailand (May 
1982) PN-AAJ-615 
No. 44: West Africa Rice Research and Development (May 1983) 
PN-AAL-012 
No. 48: Tunisia: The Wheat Development Program (October 1983) 
PN-AAL-022 
Evaluation Report: 
No. 10: Strengthening the Agriculture Research Capacity of The 
Less   eve loped countries: Lessons from AID Experience 
(September 1983) PN-AAL-020 
EDUCATION 
Impact Evaluations: 
No. 19: U.S. Aid to Education in Nepal: A 20-Year Beginning - 
(May 1981) PN-AAJ-168 
No, 23: Northern Nigeria Teacher Educational Project (Sept. 
1981) PN-AAJ-176 
No. 25: Thailand: Rural NonFormal Education - The Mobile 
Trade Training Schools (October 1981) PM-AAJ-171 
CROSS REFERENCE LIST BY SECTOR 
EDUCATION (con't) 
Impact Evaluations: 
No. 37: Radio Correspondence Education in Kenya (August 1982) 
PN-AAJ-62 0 
No. 38: A Low-Cost Alternative For Universal Primary Education 
In Ths Philippines (September 1982) PN-AAL-001 
No. 46: U.S. Aid to Education in Paraguay: The Rural 
Education Development Project (June 1983) PN-AAL-017 
Special Study: 
No. 5: Korean Elementary - Middle School Pilot Project 
(October 1981) PN-AAJ-169 
ENERGY [Rural Electrification] 
Discussion Paper: 
No. 3: Rural Electrification: Linkages and Justifications 
(April 1979) PN-AAG-671 
Impact Evaluations: 
No. 15: The Philippines: Rural Electrification (~ecember 
1980) PN-AAH-975 
No. 16: Bolivia: Rural Electrification (December 1980) 
PN-AAH-978 
No. 21: Ecuador: Rural Electrification (June 1981) PN-AAH-979 
No. 22: The Product is Progress: Rural Electrification in 
Costa Rica (October 1981) PN-AAJ-175 
[Fuelwood] 
Special Study: 
No. 1: The Socio-Economic Context of Fuelwood Use in Small 
Rural Communities (August 1980) PN-AAH-747 
Manager's Guide to Data Collection (November 1979) PN-AAH-434 
D ~ S C U S S ~ O ~  Papers: 
No. 8: Assessing the Impact of Development Projects on Women 
No, 
No 
No r 
(may 1980) PN-AAH-725 
- 
9: The Impact of Irrigation on Development: Issues for a 
Comprehensive Evaluation Study (October 1980) 
10: A Review of Issues in Nutrition Program Evaluation 
(July 1981) PN-AAJ-174 
12: Turning Private Voluntary Organizations Into 
Development Agencies; Questions for Evaluation (April 
1982) PN-AAJ-612 
Special Study: 
No, 8: Toward A Health Project Evaluation Framework (June 
CROSS REFERENCE LIST BY SECTOR 
FOOD AID 
Program Evaluation: 
No. 6: PL 480 Title 11: A Study of the Impact of A Food 
Assistance Frogram in the Philippines (August 1982) 
PN-AAJ-622 
Discussion Paper 
No. 15: Food Aid and Development: The Impact and Effectiveness 
of Bilateral PL 480 Title I-Type Assistance (December 
1982) PN-AAL-003 
Impact Evaluations: 
No. 8: Morocco: Focd Aid and Nutrition Education (August 
1980) PN-AAH-851 
No. 39: Sri Lanka: The Impact Of PL 480 Title I Food 
Assistance PN-AAJ-623 
No. 45: PL 480 Title I: The Egyptian Case (June 1983) 
PN-AAL-015 
No. 47: The Impact af PL 480 Title I in Peru: Food Aid as an 
Effective Development Resource (October 1983) PN-AAL-021 
Discussion Papers: 
No, 1: Reaching the Rural Poor: Indigenous Health 
Practitioners Are There Already (March 1979) PN-AAG-685 
No. 10: A Review of Issues in ~utrition Program Evaluation 
(July 1981) PN-AAJ-174 
Impact Evaluations: 
No. 8: horrocco: Food Aid and Nutrition Education (August 
1980) PN-AAH-851 
No. 9: Senegal: The Sine Saloum Rural Health Care Proje.it 
(October 1980) PN-AAJ-008 
No, 36: Korea Health Demonstration Project ( ~ u l y  1982) 
PN-AAJ-621 
Special Studies: 
NO, 2: Water Supply and ~iar'rhea: Guatemala Revisited (august 
1980) PN-AAJ-007 
No. 8: Toward A Health Project Evaluation Framework ( ~ u n e  
1982) PN-AAJ-619 
INSTITUTION BUILDING 
Discussion Paper: 
No. 11: Effective Institution Building: a Guide for Project 
Designers and Project Managers 8ased on Lessons Learned 
From the AID Portfolio (March 1982) PN-AAJ-611 
CROSS REFERENCE LIST BY SECTOR 
INTEGRATED RURAL DEVELOPMENT 
Impact Evaluations: 
No. 28: Philippines: Bicol Integrated Area Development 
(January 1982) PN-AAJ-179 
- - 
. 43: Egypt: The Egyptian American Rural Improvement 
Service, A Point Four Project, 1952-63 (April 1983) 
PN-AAL-0 11 
Special Study: 
No. 7: The Vicos Experiment: A Study Of The Impacts Of The 
Cornell-Peru project In A ~ighland community- (April 1982) 
PN-AAJ-616 
IRRIGATION 
Discussion Paper: 
No. 9: The Impact of Irrigation on 3evelopment: Issues tor a 
Comprehensive Evaluation Study (October 1980) 
Impact Evaluations: 
No, 4: Philippine Small Scale Irrigation (May 1980) PN-AAH-749 
No , 
No , 
No. 
No. 
No. 
No. 
-
12:  orea an Irrigation (~ecembe; 1980) 
29: Sederhana: Indonesia Small-Scale Irrigation (February 
1982) PN-AbJ-608 
31: Sudan: The Rahad Irrigation Project (March 1982) 
PN-AAJ-610 
35: The On-Farm Water Management Project in Pakistan ( ~ u n e  
1982) PN-AAJ-617 
42 : Bangladesh Small-Scale Irrigation (April 1983 
PN-AAL-010 
43: Egypt: The Egyptian American Rural I~provement 
Service, A Point Four Project, 1952-63 (ApniZ 1983) 
PN-AAL-011 
Program Evaluation: 
No. 8: Irrigation And AID'S Experience: A Consideration Based 
On  valuations (August 1983) PN-AAL-019 
LIVESTOCK DEVELOPMENT 
Discussion Paper: 
No. 6: The Sociology of Pastotaliem and African Livestock 
Development ( ~ a y  1979) PN-AAG-922 
Proqtam Evaluation: 
No. 4: The Workshop on Pastoralism and African Livestock 
Development (June 1980) PN-AAH-238 
CROSS REFERENCE LIST BY SECTOR 
POPULATION/FAMILY PLANNING 
Discussion Paper: 
No, 5: Study of Family Planning Program Effectiveness (April 
1979) PN-AAG-672 
Program Evaluations: 
No. 1: Family Planning Program Effectiveness: Report of a 
Workshop (December 19791 
No, 2: A,I.D.'s Role in Indonesian Family Planning: A Case 
Study with General Lessons for Foreign Fsslistance (~ecelaber 
1979) PN-AAH-425 
No. 3: Third Evaluation of the Thailand National ~amily 
Planning Program (Febt~afy 1980) PN-MH-006 
PEIVATE SECTOR 
Tnpact Evaluation: 
- 
No, 41: Impact Evaluation of Housing Guaranty Programs In 
Parlama (March 1983) PN-ML-008 
Discussion Papers: 
No. 14: Private Sector: Ideas and Opportunities: A Review of 
Basic Concepts and Selected Experience (June 1982) 
PN-AAJ-618 
No. 16: The Private Sector, The Public Sector, And Donor 
Assistance In Economic Development: An Interpretive Essay 
(March 1983) PN-AAL-007 
Special Studies: 
No. 4: The Social Impact of Agribusiness: A Case Study of 
ALCOSA in Guatemala (July 1981) PN-AAJ-172 
No, 6: The Economic ~evelopment of Korea: Sui Generis or 
Generfc? (January 1982) PN-MJ-177 
No. 9: Private Sector: Costa Rica (March 1983) PN-AAL-005 
No. 10: Private Sector: The Tortoise Walk: Public Policy And 
Private Activity In The Economic Development of Cameroon 
(March 1983) PN-AAL-004 
No, 11: The Private Sector And The Economic Development Of 
Malawi (March 1983) PN-AAL-006 
No. 12: Ventures In The Informal Sector, And How They Worked 
Out In Brazil (March 1983) PN-AAL-009 
No. 14: The Private Sector: The Regulation Of Rural Markets 
In Africa (June 1983) PN-AAL-014 
No. 15: The Private Sector: Ethnicity, Individual Initiative, 
And Economic Growth In An African Plural Society: The 
Bamileke of Cameroon (June 1983) PN-AAL-016 
No. 16: Priviite Sector Evaluation: The Dominican Republic 
(June 1983) PN-AAL-0 
CROSS REFERENCE LIST BY SECTOR 
PRIVATE VOLUNTARY ORGANIZATIONS 
Discussion Paper: 
No, 12: Turning Private Voluntary Organizations Into 
Development Agencies; Questions for Evaluation (April 
1982) PN-AAJ-612 
Impact Evaluations: 
No. 7: EfFectiveness and Impact of the CAREJSierra Leone Rural 
Penetration Roads projects (June 1980) PN-ME-751 
No, 10: Tunisia: CARE Water Projects (Octokr 1980) 
No, 24: Peru: CARE OPG Water Health Services Project (October 
1981) PN-AAJ-176 
Special Study: 
No, 12: Ventures In the Informal Sector, And How Thev Worked - 
Out In Brazil (March 1983) PM-AAL-609 
ROADS 
Discussion Papers: 
No. 2: New Directions Rural Roads (March 1979) PN-AGG-670 
No, 7: Socio-Economic and ~avironwental 3hpa& of Low-Volume 
Rural Roads -- A Review of the Literature (Febrauary 1980) 
PM-MJ-135 
Program. Evaluation: 
No, 5: Rural Roads Evaluation Summary Report (march 1982) 
PN-AAJ-607 
Impact Evaluations: 
NO, I: Colombia: Small Farmer Market Access (~ecembet 1979) 
PN-AAH-768 
No, 6: Impact of Rural Roads in Liberia (June 1980) PN-MR-750 
No, 7: Effectiveness and Impact of the CARE/Sierra Leone Rural 
Penetration Roads Projects (June 1980) PN-bAB-751 
No, 11: Jamaica Feeder Roads: An Evaluation (November 1980) 
No, 13: Rural Roads is Thailand (December 1980) PN-UX-970 
No. 17: Honduras Rural Reads: Old Directions and New {January 
1981) PM-AAH-971 
No, 18: Philippines R~iral Road8 X and 11 (March 1981) 
PN-AAH-973 
No, 26: Kenya: Rural Roads (January 3982) PN-AAB-972 
CROSS REFEKENCE LIST BY SECTOR 
SMALL-SCALE ENTERPRISE 
Impact Evaluation* 
No. 40: Assistins Small Business In Francophone Africi -- The 
Entente Fund African Enterprises ~ r o g r G  (December 1982) 
PN-AAL-002 
Special Study: 
No, 13: The Evaluation of Small Enterprise P r ~ r - s  And 
Projects: Issues in Business And community-~evelopment 
(June 1983) PN-AAL-013 
WATER 
Discussion Paper: 
No. 4: Policy Directions for Rural Water Supply in Developing 
Countries (April 1979) PN-AAG-691 
Program Evaluation: 
No. 7: Community Water Supply in Developing Countries: 
Lessons from Experience (September 1982) PN-AAJ-624 
Impact Evaluations: 
No. 3: The Potable Water Project in Rural Thailand ( ~ a y  19810) 
BN-AAH-850 
no, 5: Kenya Rural Water Supply: Program, Pr-ogress, Pro8pe~t8 
(June 1980) PN-AAH-724 
No. 10: Tunisia: CARE Water Projects (Qctober 1380) 
No. 20: Korean Potable Water System Project: Lessone fcom 
Experience (May 1981) PU-AAJ-170 
No. 24: Peru: CARE OPG Water Health Service8 Poject Uktober 
1981) PW-AAJ-176 
No. 32: Panama: Rural Water (May 1982) PN-AM-689 
Special .Studies: 
No. 2: Water Supply and Diarrhea: Guatemala Revisited (Akag'ust 
1980) PN-AAH-747 
No. 3: Rural Water Projects in Tanzania: Technical, Social, 
and Administrative Issues (Noember 1980) PN-AAH-974 
WOMEN IN DEVELOPRENT 
Discussion Paper: 
No. 8: Assessing the Impact of Development Projects bn Women 
(May 1980) PN-AAH-725 
CROS5 REFERENCE L I S T  BY SECTOR 
CODWTIZY PROGRAM STWDIES 
Evaluation Report: 
No, 9: V , S .  Aid  t o  An Evaluation 
- 8 - 
(August 
